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Foremen 


The modern tendency is for the larger firms to 
engage an employment manager, who is respon- 
sible for providing the various departments with 
its staff. The earlier system was for the manag- 
ing director to engage the managers, the man- 
agers the foremen, and the foremen the opera- 
tives. The advantages claimed for the newer 
systems are that (1) the employment manager is 
a specialist in his line and (2) nepotism is auto- 
matically eliminated. Neither of these two 
factors impresses us as being of paramount im- 
portance and we are of the opinion that the older 
method has much to commend it. If a foreman 
is to be responsible for the conduct of his shop, 
the fact that he is his own labour manager is 
helpful in maintaining discipline. If he does en- 
gage relations there is still the manager to see 
that no favouritism is displayed. The idea that 
a foreman should only be responsible for output 
is gaining ground, but here again we would 
prefer that the services of a production engineer ™ 
be called in, and retain for the foreman his 
responsibility for engaging his own labour force. 
If he can do both so much the better. We are 
aware that in certain factories the services of an 
employment manager have won the unstinted 
approbation of the whole of the staff, but in 
others there is a feeling in every department 
that the foremen are being supplied with indus- 
trial misfits. 


Modern manufacturing conditions throw too 
much work on the shoulders of the foreman and 
relief is often given to him in a manner which 
undermines his authority. The last method to be 


adopted, and yet it is the most obvious, is to give 
the foreman an assistant. In the foundry in- 
dustry, we suggest that the best assistance that 
can be given to the foreman is by providing him 
with a college-trained metallurgist. This assistant 
would help with production-planning, costing, 
technical control, and liaison with the drawing 
office and laboratories. The charge hands of the 
various sections of the floor will effect the neces- 
sary contact with the operatives. To restrict in 
any way the authority of the foreman is to retro- 
grade action. He is one recognised by the work- 
men as occupying a position worth striving after, 
and the more important that position can be 
made the better will be the general outlook on 
industrial life by the operative. It is impossible 
to differentiate in many cases between the title 
of foreman and manager, but the above remarks 
are intended to apply to men who take full 
responsibility for the conduct of a shop 
manufacturing castings. 


An American Opinion 


We are so accustomed in this country to re 
gard the United States as a land flowing with 
milk and honey, as far as research is concerned, 
that it comes as a pleasurable surprise to read 
the opinions of prominent American industrial- 
ists on British research institutions. The general 
view is that in this country we have plenty of 
first-class men, but an unwillingness to use the 
results of science in industry, and that our men 
have to manage with inadequate backing in 
material and equipment. On the other hand, it 
is common to regard the United States as liberal 
in provision for science in industry and as hav- 
ing some remarkable foundations endowed by 
wealthy men for prosecuting scientific research. 
Some forty American business men have just 
toured this country to see for themselves the 
provision made for research, and they summarise 
their views as follows. Britain is well abreast 
of the most modern methods for both pure and 
applied science. British industry is preparing 
for the future, and research is everywhere a 
major factor in industrial planning. Although 
most of the laboratories visited were admirable 
in oquipment and lay-out, marvellous results 
have been obtained by British research workers 
using relatively small laboratories and crude 
equipment. 

In commenting on these views, and in particu- 
lar the large amount of leeway we have had to 
make up in comparison with other nations, stress 
has been laid on the individualism of the British 

manufacturer, which makes it more difficult to 
pursue costly research than where co-operation 
is more practised, and upon the free trade 
system which prevailed until recently. The vul- 
nerability of the British market made it difficult 
to lay out the funds for research. This draw- 
back is happily removed, and the greater 
security of the home market will doubtless en- 
courage even the most strongly individual manu- 
facturer to contribute his quota to co-operative 
schemes. Compared with aggregate expendi- 
tures on education, defence, advertising, and so 
on, the money required to make the rest worth 
while is negligibly small. 
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(The British Non-Ferrous Metals 
Research Association 


ANNUAL MEETING AND LUNCHEON 


The annual general meeting and luncheon of 
the British Non-Ferrous Metals Research 
Association was held at the Grand Hotel, 
Birmingham last Tuesday. At the luncheon 
Lieut.-Colonel J. H. M. Greenly, the new chair- 
man, paid tribute to the work of Mr. T. Bolton, 
who since the foundation of the Association 
17 years ago, until his death recently, was its 
chairman. He said that to-day, when all are 
mourning his loss, it is realised perhaps more 
than ever what a great debt of gratitude was 
owing to him for the time, work, energy and 
enthusiasm which he put into the work, so im- 
portant to the great non-ferrous metal industries 
of this country. There can be no_ better 
memorial to his memory than for work started 
so ably and carried on with such success to be 
continued. 

Present Position 

CotoneEL GREENLY, speaking of the present 
position of the Association said that for many 
vears the industries of this country lagged 
somewhat behind those of Continental nations in 
their enthusiasm for research, but to-day it would 
be equally true to say this country has become 
very much more research-minded. At the present 
time the British Non-Ferrous Metals Research 
Association had a membership of 256. In the 
country some 3,000 concerns dealt directly in the 
production, manufacture and use of non-ferrous 
metals, 6,500 other firms were connected in one 
way or another with the non-ferrous metals in- 
dustry; and a further 1,200 undertakings dealt 
in non-ferrous metals. It would not be straining 
the point too far to say that every one of those 
concerns benefited by the work of the Associa- 
tion, which was doing a work of such national 
importance that it should commend itself to the 
support of all who benefited by it. Approximate 
figures showed that the total world consumption 
of non-ferrous metals annually was 5,487,000 
tons. In the United Kingdom imports totalled 
890,000 tons, and production accounted for a 
further 157,000 tons, representing a United 
Kingdom total of more than 1,000,000 tons of an 
approximate value at present-day prices of 


£55,155,000. 
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In conclusion Colonel Greenly said that it was 
of fundamental importance that unless the 
scientist’ made his finds intelligible to the 
ordinary industrialist he loses half the value and 
object of his work. 

Sir Frank SMITH, secretary of the Department 
of Scientific and Industrial Research, discussing 
the progress of research since the turn of the 
century, urged the importance of pure research 
as well as that of applied research. This country, 
he continued, has got to be pre-eminent in in- 
dustry if its population was to live. Unless ex- 
ports were sold, the hundreds of millions of 
pounds worth of food could not be imported. 

THe Lorp Mayor or BrrMineHaM paid a 
tribute to the work of the Association, which he 
reminded his _ listeners, was founded in 
Birmingham. 


Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our correspon- 
dents. } 


To the Editor of THe Founpry Trape Journat. 


Sir,—With reference to my letter to you which 
you published under the title of ‘‘ A. Recruitment 
Problem,’ I have to thank you for the unbiassed 
editorials which have appeared on the subject. 
The main point, I think, when the whole thing 
is boiled down, is, that the foundry has no right 
to cry out for technically and practically trained 
men if it does not give an opportunity for 
technical men to receive practical training. 

There are, of course, plenty of apprenticeships 
for boys from 14 or 16 to 21, but at the age of 
16 a boy cannot know whether he should take 
such an apprenticeship or not, and in conse- 
quence there are many men of adequate 
theoretical training who wish to join the foundry 
trade. There are few of these men who can 
afford to work for, say, 6 months or 1 year 
as an apprentice for apprentice wages at their 
stage of life. 

Yours, etc., 
QUALIFIED.”’ 

[This letter has been considerably» reduced.— 
EpiTor. | 
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Institute Elects New Members 


At a meeting of the Council of the Institute 
of British Foundrymen, held recently in the 
Assembly Rooms, Market Place, Derby, the 
following were elected to the various grades of 
membership. 


As Members. 


J. Bamford, B.Sc. Eng., lecturer in charge, 
British Foundry School, Birmingham; Major 
R. A. Briggs, managing director, Qualcast 
(Aust.) Proprietary, Limited, Melbourne; 
Kk. A. Carlisle, representative, W. Cumming & 
Company, Limited, London; N. Carter, repre- 
sentative, General Refractories, Limited, Sheffield ; 
J. P. Ibbotson, manager, United Steel Companies, 
Limited, Sheffield; T. F. Pearson, M.Sc., re- 
search investigator, British Non-Ferrous Metals 
Research Association, London; W. T. Robotham, 
foundry manager, Clissold Foundry, Spring Hill, 
Birmingham; W. B. Sallitt, mechanical engineer, 
Copper Development Association, London; G: P. 
Tinker, assistant to the general manager, Bir- 
mingham, Electric Furnaces, Limited; L. C. 
Trevelyan, B.A., metallurgist, Brown-Firth Re- 
search Laboratories; G. F. Williams, works 
manager, Coalbrookdale Company, Limited, Coal- 
brookdale. 


As Associate Members. 

G. R. Harvey, assistant manager, G. Harvey 
& Company, Limited, Chapeltown; J. Ross, fore- 
man patternmaker, Fullwood Foundry Company, 
Limited, Mossend; J. T. Sreyd, moulder; J. E. 
Stokes, B.Sc. Eng., engineer, Sheepbridge 
Stokes Centrifugal Castings Company, Limited, 
Chesterfield; C. Y. Tien, B.Sc., M.Sc., transport 
manager, Highway Administration, Anhwei, 
China. 

As Associate. 


C. Huyton, moulder, Craven Bros., Limited, 
Reddish. 


It WAS ANNOUNCED in the House of Commons last 
Tuesday that a company is to be formed with a 
capital of £1,000,000 to build and operate a steel 
plant at Jarrow. The chairman is to be Mr. G. 
Bruce-Gardner. The scheme has been made possible 
by a grant from the fund created under the Special 
Areas Act, 1937, and the co-operation of the Bankers’ 
Industrial Development Company, the Nuffield Trus- 
tees and the Consett Iron Company, Limited. 


‘ MEMBERS OF ‘THE [NsTITUTE OF BRITISH FOUNDRYMEN PHOTOGRAPHED AT THE WORKS OF QUALCAST, LIMITED, WHICH THEY VISITED DURING THEIR ANNUAL 


CONFERENCE IN DERBY. 


s 
r 
t 
1 


: 
res 
alle 
H ver 
. 
son 
ma 
tic 
str 
str 
mo 
— no 
sti. 
or 
me 
or 
Cc 
tic 
col 
ca’ 
; mé 
ju 
ap 
so] 
afi 
nu 
de 
j fic 
sic 
3 
lo 
| 
: PR - 
t 
q 
: 


JUNE 24, 1987 


Notes on the 


FOUNDRY TRADE JOURNAL 


Structure and 


Characteristics of Aluminium Alloys 
By H. C. HALL, M.Met., F.I.C. 


There is a considerable volume of published 
research dealing with the properties of cast 
alloys of aluminium. Much of it is, however, 
very specialised and theoretical, and its applica- 
tion to normal foundry practice is not very 
obvious. In this Paper it is proposed to discuss 
some of the properties of aluminium alloys, 
making a survey of present knowledge, with par- 
ticular reference to structure, life and physical 
strength. 

Although the ultimate nature of molecular 
structure of metals is of fundamental import- 
ance, governing as it does the specific gravity, 
modulus of elasticity and general characteristics, 
no attempt will be made to penetrate into this 
still controversial subject. Initially, it is 
2roposed to consider what happens when a pure 
metal solidifies in a mould. As is well known, 
the metal starts crystallising from various centres 
or surfaces when it has cooled (about 660 deg. 
C. in the case of pure aluminium). 

The grain size of metals and alloys of a par- 
ticular composition and cast under particular 
conditions is extraordinarily constant, as is indi- 
cated by fracture and micro examination. This 
may be partly due to characteristic grouping 
just prior to, and during solidification. Also, it 
appears that when there is a considerable solid 
solution of one metal in another the greater 
affinity between them results in either a greater 
number of crystals in a given volume, or marked 
dendritic tendency due to more gradual solidi- 
fication. The latter is also observed when a 
pure metal solidifies in the presence of a con- 
siderable proportion of a constituent of much 
lower melting point. 

In the case of aluminium the macro structure 
is not much affected by eutectics or compounds 


Fie. 1.—Rapipty-CooLep 
TAINING 1.4 PER CENT. 
CENT. Si. 5. 


ALUMINIUM CON- 
Fe anv 0.3 PER 


which largely make up the cell walls of the micro 
structure. If an alloy of aluminium containing 
only a small amount of metal capable of being 
retained in solid solution is rapidly cooled from a 
temperature considerably above its melting point, 
very large macro crystals are generally observed. 


* Paper presented to the Thirty-Fourth Annual Conference of 
at a of British Foundrymen held in Derby from June 8 
to 11, 1937. 


H. C. Hau, M.Mer., F.I.C. 


In the case of aluminium containing 1.4 per 
cent. iron, 0.3 per cent. silicon, the large 
crystalline structure as shown by macro 
etching in Fig. 1, is found on micro examina- 
tion to have a detail form, such as is indicated 
by Fig. 2. Slower cooling as the result of cast- 
ing in a sand mould generally promotes 
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Fig. 2.—Macrostructure oF AREA MARKED 
in Fie. 1. x 100 


crystallisation from numerous centres without the 
development of sufficient energy in a given time 
to permit an extended orderly arrangement, i.e., 
large macro crystals made up of units with pre- 
dominant axial tendencies (Fig. 3). 

Fig. 4 shows the usual so-called idiomorphic 
crystals of irregular external, but with definite 
internal symmetry or packing as indicated. The 
dark line across the illustration is where the 
section shown in the upper half meets with the 
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lower half section at right angles. A suggests 
the possible production of a cube by “ splitting 
off ’’ parts of an idiomorphic crystal along 
cleavage planes. B shows a crystal with sub- 
sidiary crystals, these having slight variation in 
crystal orientation relative to each other, owing 
to impurity or internal stress, after solidification 
has taken place. E shows the impurity ejected to 
the cell walls. 

The crystalline axes or cleavage planes of 
adjacent crystals may be different, as shown in 
the case of D and C. The etching is generally 
greater if a plane happens to be at a certain 
inclination to the surface—as indicated on the 
lower part of the illustration, or the amount of 
attack may depend on electrolytic effect; neigh- 
houring crystals having a potential difference 
due to variation in individual orientation. The 
resulting steps at crystal junctions show up as 
a line on microscopic examination. 

One may conclude that molecular packing is 
closest inside the cells. This is generally con- 
firmed by controlled density estimations— 
eliminating other variables as far as possible— 
and the more cell walls there are in a unit 
volume the lower is the density. In aluminium, 
erystal-growth may take place easily, two or more 
cells becoming one by simple annealing; this 
confirms the theory that the boundaries are not 
in. the nature of ultra-microscopic oxide films 
since in the case of aluminium such would resist 
solid diffusion owing to its impermeable nature. 

The strength of the structure depends both 
on cohesion between the constituent crystals at 
the cell walls and also on the cohesion at crystal 
cleavage planes, etc., inside. On deforming a 
ductile metal, slip takes place along these planes, 
but cell-wall accommodation is also necessary for 
change of shape without fracture. Thus, brittle 
cell walls due to the ejection of impurities or 
metallic compounds during solidification and 


cooling in the mould may even in very small 
quantity have a great effect on ductility. 
Resistance to fatigue is different since break- 
down may occur without any measurable plastic 
It has been proved, however, that 
concentration, 


deformation. 


at the region of stress the 


Fig. 3.—Crystat Structure ResvuLtiInG FROM 
Stow Cootine In A Moutp. x 10. 

material should, for reliable service under most 
conditions, be capable of accommodation, accom- 
panied by an increase in hardness without crack 
development. This tends to shift the locality of 
stress concentration to adjacent parts. _ At the 
same time its magnitude is automatically reduced 
owing to its distribution over a larger volume 
of material. 

In the case of magnesium—a metal which 
crystallises according to the hexagonal system— 
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very minute intercellular pores are much more 
common, owing apparently to the greater diffi- 
culty in packing or dovetailing hexagons at the 
boundaries of crystals. Such pores are particu- 
larly important when considering fatigue resist- 
ance. Aluminium alloy sand castings will con- 
tain cavities or pinholes if they are contaminated 
when in the liquid condition by the disengage- 
ment of hydrogen, carbides of hydrogen, and 
carbon monoxide, etc., during solidification. The 
development of these defects is facilitated by the 
considerable contraction that takes place simul- 
taneously, i.e., when the metal is changing from 


Fie. 


4.—IpiomorrHic CRYSTALS OF 
ExtTerNAL, BUT REGULAR 
INTERNAL SyMMETRY. xX 300. 


the liquid to the solid state. In chill castings the 
gases are generally trapped in solution owing to 
rapid cooling. There is no separation of slag as 
in steel, however, but there may be local inter- 
crystalline weakness, due for instance to the 
separation of a copper-aluminium compound from 
its aluminium-rich matrix owing to the differ- 
ence in coefficient of contraction. This may be 
one reason for the low strength of alloys com- 
pared with their calculated values from physical 
data. 

Pinholes are often found, on microscopic ex- 
amination, to be associated with copper segrega- 
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investigated the supposition that the initial 
structure produced in an alloy was comparable 
with foam cells which appeared prior to normal 
crystallisation. The membranes, according to 
this theory, are similar to the ‘‘ amorphous 
cement ’’ of Rosenhain, both consisting of less 
pure metal than that inside the cells; this will 
be referred to again when _ considering 
fluidity.’’ 
Modified Alloys 

Commou unavoidable impurities in aluminium 
are silicon and iron. The former if below 0.3 
per cent. may be in a so-called solid solution in 
the aluminium, and is then invisible under the 


Fic. 5.—Pores 1n A 6 PER CENT. COPPER 
’ Attoy. x 150. 


microscope. About 20 per cent. silicon can be 
dissolved in molten aluminium at about 800 deg. 
C. in spite of its own high melting point of 1,600 
deg. C. On cooling to room temperature it is 
largely thrown out again. Fig. 6 shows the 
silicon-aluminium equilibrium diagram, wherein 
it is seen that the eutectic composition is 12 per 
cent. silicon, solidifying at 576 deg. C. The 
dotted lines show the undercooling effect of 
modification by traces of sodium. Rapid cooling 
produces a similar effect to a sodium addition, 
as it increases both tensile strength and the 
ductility. The curves on the lower part give an 
approximate idea of the change in ultimate 
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Aluminium Copper Alloys 

Modification appears to alter the solubility of 
silicon in aluminium, tending to retard their 
separation on cooling. The fact that casting 
from a very high temperature, say 950 deg. C., 
into a chill mould produces a finer grain struc- 
ture than casting from about 700 deg. C. in the 
same mould, suggests that separation or group- 
ing of the silicon and aluminium takes place 
above the apparent solidifying temperature. 
This is confirmed by soaking a molten eutectic 
alloy at about 600 deg. C. in the crucible with- 
out stirring, when it is found that the lighter 
constituent, silicon, tends to rise. For similar 
reasons a copper-aluminium alloy with about 
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Fig. 6.—S1-AL Equitisrium D1aGRramM, AND 
THE EFFECT OF SI ON THE PuysicaL PRo- 
PERTIES OF A Sanp-Cast Moptriep ALLoy. 


12 per cent. copper, treated in the same way, 
may have twice as much copper at the bottom of 
the pot after standing. Zinc behaves in a 
similar manner in spite of its greater solubility 
in aluminium. This is one reason for preferring 
alloys with relatively small percentages of heavy 
constituents, particularly for large melts or if 
the alloy be required to remain molten in the 
furnace for a considerable period. 

It may be noted in this connection that induc- 
tion-electric melting tends to maintain uniformity 
of composition by the stirring effect which tends 


Fie. 7.—UNMODIFIED ALUMINIUM-SILICON 
ALLOY CONTAINING Massive PartTIcLes 
or Sinicon. x 100. 


tion in spite of the solid separation of the latter 
taking place at a much lower temperature than 
that at which the pinholes form. Fig. 5 shows 
the pores in a 6 per cent. copper alloy, which 
suggest that some kind of association has existed 
even in the liquid state. Similarly an oil-water 
emulsion often has air bubbles trapped in it. 

It should be observed that the mechanism of 
solidification has been considered by Desch, who 


Fie. 8.—ALUMINIUM-SILICON ALLOY, CON- 
TAINING 12.7 PER CENT. SiLicon, 
BY 0.6 PER CENT. CopaLt. xX 100. 


strength and ductility with increase in silicon. 
This is a modified alloy cast in sand. 

Fig. 7 shows the structure of an unmodified 
alloy containing 12.7 per cent. silicon, in which 
the silicon in excess of that necessary for forming 
the eutectic is in massive particles. Fig. 8 shows 
the same alloy modified by 0.6 per cent. cobalt; 
an amount of 0.1 per cent. lithium and strontium 
would have a similar effect. 


Fig. 9.—CELLULAR STRUCTURE OF 6 PER CENT. 
Sanp-Cast Copper ALUMINIUM ALLOY. 
x 150. 


to set up eddy currents. This may, however, 
increase oxidation if the alloy is inadequately 
protected by surface flux. 

Copper was probably the most important 
constituent of aluminium alloys used in the 
past, and with more than 3 per cent. of 
copper, whether chill or sand cast, there 
is a cellular structure such as shown in Fig. 9, 
which is a 6 per cent. sand-cast aluminium alloy. 
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The network is the copper-aluminium compound 
CuAl,—a very brittle constituent—and it is 
understandable that ductility is much decreased 
by its presence in the form shown. With the 
common 8 per cent. copper alloy, sand-cast, there 
is about 12 per cent. of compound by volume, 
and this reduces the ductility on the tensile test 
from about 25 per cent. elongation in the case of 
commercial aluminium to 2 per cent. This is 


Fie. 10.—ALUMINIUM CONTAINING MAGNESIUM 
x 300. 


further reduced by low temperature heat-treat- 
ment at, say, 150 deg. 

Efforts to eliminate the cellular formation of 
copper-aluminium eutectic, particularly in sand 
castings with about 8 per cent. copper, and thus 
to increase the ductility, have not been very 
successful, though 1.0 per cent. iron and about 
0.25 per cent. titanium are beneficial. Beryllium 
and lithium also have a similar influence. 

Another very important constituent of 
aluminium alloys is the compound magnesium 
silicide, Mg,Si. Since silicon is always present 
in commercial aluminium and has a_ strong 
affinity for magnesium, it follows that Mg,Si 
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is always present when magnesium is added to 
aluminium. In this case (Fig. 10) distinct 
eellular formation is not produced. Neverthe- 
less Mg,Si has a great effect on the physical 
properties. Copper aluminide and magnesium 
silicide are the two most important constituents 
of aluminium alloys from the heat-treatment 
point of view, and both go into solid solution in 
aluminium containing them, if heated at about 
500 deg. C. for a suitable period, i.e., about half 
an hour for chill-cast alloy and at least three 
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hours for a sand-cast alloy. Fig. 5 shows the 
6 per cent. copper alloy treated in this way. 
Silicon also has a similar, though less marked, 
hardening effect, even without magnesium. 
Table I shows the relative solubility of various 
constituents of aluminium alloys at ordinary tem- 
perature and at about 500 deg. C. The con- 
siderable difference in solubility at the two tem- 
peratures when alloys are capable of consider- 
able response to heat-treatment is noteworthy. 
TaBLE I.—Solid-solubility of Various Elements in 
Aluminium. 


Temperatures. 
Constituent. 10 to 30 deg. C. |490 to 510 deg.C. 
Per cent. Per cent. 
by weight. by weight. 
Copper .. 0.25 4.1 
Magnesium 1.30 12.0 
Silicon .. es 0.20 1.1 
Magnesium silicid 0.45 1.4 
Manganese a 0.20 1.0 
Lithium 2.40 2.8 
Silver .. ar 5 1.5 40.0 
Cadmium 0.05 0.8 
Zine 3.2 42.0 
Quenching from the solution temperature 


traps a large proportion of the CvAl, and 
Mg,Si or Si in the solid-solution state. If more 
than one is present mutual effect on individual 
solubility in the aluminium is observed, as would 
be expected. Other constituents also complicate 
the behaviour of aluminium alloys, so that phase 
and equilibrium investigation may be very 
difficult when, for instance, iron about 1.0 per 
cent. is present. The compound MgZn, behaves 
similarly to Mg,Si, although its solution tem- 
perature is lower, i.e., about 450 deg. C., and 
its optimum ageing temperature about 100 
deg. C. 


Hardness and Strength Development 

Solution treatment is, of course, carried out in 
order to develop maximum hardness and 
strength, but, as is well known, this result is 
not fully achieved without subsequent ageing 
or precipitation treatment. This latter may be 
practically complete by storage at normal air 
temperature for a week or so. Cast alloys, how- 
ever, as a rule, require artificial heat, i.e., heat- 
ing to about 150 deg. C. for 12 hrs., the hard- 
ness thereby increasing from about 75 in the 
solution-treated condition to as much as 150 
Brinell. The changes in mechanical properties 
may be considered to be largely due to the 
intimate association of one volume unit of the 
constituent Cu or Mg,Si (by atomic dispersion 
in the aluminium space lattice during solution 
treatment) with about 50 units of aluminium. 
The resultant group, i.e., 51 in volume plus a 
slight increase due to the new arrangement or 
packing, has special properties. For instance, 
on precipitation treatment the Cu or Mg,Si, 
which is present as a distorting factor in each 
group, tends to cause internal stress by diffusion 
and segregation, which upsets the normal easy 
slip along crystal planes, acting apparently as 
if to increase the internal friction. Thus, under 
externally loading plastic, deformation is less, 
i.e., the material is harder. 

From tests it can be shown that with about 
2.0 per cent. Cu or Mg,Si by volume there is, 
as previously suggested, a maximum effect due 
to heat-treatment when about 50 volumes of 
aluminium are associated with one unit of these 
compounds. If more compound than this pro- 
portion is present, hardness is not increased in 
proportion, but ductility decreases markedly 
owing to the excess CuAl], or Mg,Si being de- 
posited at cell walls, these taking little part in 
the changes during solution and ageing treat- 
ments. 

Fig. 11 shows at volume percentages the hard- 
ness and ductility variation and maxima obtained 
by complete heat-treatment with an increase in 
copper and magnesium silicide. 

(To be concluded.) 
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The Hardening Power 
of Cast Iron 


In a Paper which Mr. D. W. Murphy and Mr. 
W. P. Wood presented to the annual conference 
of the American Foundrymen’s Association, held 
in Milwaukee recently, it was shown that con- 
sistent differences in the hardening power of 
cast irons arose from variations in deoxidation 
practice, and that melting practice had a con- 
siderable influence on the effect of a given 
amount of deoxidiser on the behaviour of the 
metal. These changes in melting and deoxida- 
tion practice were apparently more readily fol- 
lowed by hardening power tests than by most of 
the physical properties. It was also indicated that 
a study of the properties of heat-treated irons 
of varying hardening power characteristics may 
prove enlightening to present conceptions of the 
influence of various: factors on physical proper- 
ties. 

Wide differences in the hardening power of 
irons of similar composition and graphite dis- 
persion existed which could not be explained by 
ordinary chemical analyses or by differences in 
graphite distribution. These differences in 
hardening power were related directly to the 
deoxidation and to the melting practice. 

Aluminium additions of the order of 0.02 to 
0.03 per cent. produced shallow hardening 
characteristics in the base irons studied; larger 
additions of aluminium, however, failed to pro- 
duce shallow hardening characteristics, although 
they did produce a slightly lower intensity of 
hardness in the heat-treated condition. 

The resolution of the austenitic grain size was 
not as successful as was desired, but it seemed 
as though the truly shallow hardening irons 
showed a fine austenitic or inherent grain size 
in comparison with the deep hardening irons. 

There was an indication from the microscopic 
studies that the fineness of the pearlite in the 
iron would vary with the hardening power, the 
shallow hardening irons showing the finest pear- 
lite. It was suggested that the variation in 
fineness of pearlite was due to variations in the 
rate of the austenite to pearlite transformation, 
the shallow hardening irons possessing the higher 
rates of transformation. 

The as-cast transverse properties obtained from 
1.2-in. bars were relatively insensitive to changes 
in hardening power, although it was indicated 
that shallow hardening irons showed greater 
rates of deflection than did deep hardening irons. 
The tensile strength of as-cast bars decreased in 
the shallow hardening irons. ‘This property 
might show greater variation in smaller sections. 

Brinell hardness tests on sections from 1.2-in. 
bars as-cast are relatively insensitive to changes 
in hardening power. Shallow hardening irons 
seemed to show a considerably higher as-cast im- 
pact strength than did deep hardening irons. 
The as-cast physical properties of the 1.2-in. 
bars did not reflect well the changes in harden- 
ing power brought about by variations in melt- 
ing and deoxidation practice. It is suggested 
that heat-treated specimens, as well as those of 
small section as-cast, might be more responsive 
to these changes. 


Low-Carbon Cast iron 

An article by N. G. Girshovitch and V. A. 
Mikhailov, in “‘ Litenoye Dyelo,” gives the results 
obtained in the Lepsye malleable iron foundry which 
for the past eighteen months has been producing low 
carbon cast iron regularly by. the Girshovitch 
method, in which the hearth of the cupola is raised 
to the level of the tuyeres. The results of a number 
of tests show that 92.5 per cent. of all the test- 
pieces had a tensile strength of greater than 22 tons 
per sq. in., while 87 per cent. of the test-pieces 
had a tensile strength greater than about 255 tons 
per sq. in. In the case of 90 to 94.2 per cent. of 
the test-pieces, the elongation exceeded 6 per cent., 
and in no case was the elongation less than 5 per 
cent. 
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Alloying Cupola 
By F. E. 


In many types of castings the use of alloys to 
improve the quality of cast iron is ever becom- 
ing more desirable and more necessary. There 
are many alloys to which the foundryman may 
turn, and much progress is being made in per- 
fecting suitable base mixtures in which to intro- 
duce those alloys. 


The base iron must first be considered in order 
to derive the greatest good from the correct 
amount of alloy. When a foundry superinten- 
dent wishes to improve the quality of his pro- 
duct, he does not immediately purchase the more 
expensive alloys, expecting them to overcome 
troubles caused by lack of attention to some fun- 
damental principle of good foundry practice, but 
he checks closely the quality of his raw materials 
both as to physical properties and chemical com- 
position. He examines the operation and control 
of his cupola with particular attention to the 
weights and arrangement and size of the 
materials in each charge. Once he is convinced 
that these variables are correctly standardised 
and that his base iron is correct, he then knows 
that further improvement may be gained by the 
judicious and practical use of alloying elements 
in castings used for specific purposes. 

The general run of base irons as they come 
from the cupola may range from 20 to 80 per 
cent. scrap in mixture, some containing as much 
as 70 per cent. steel, some with 10 per cent. 
pig-iron and some with 60 per cent. pig-iron. 
The various percentage combinations of scrap, 
returns, steel and pig-iron used are numberless. 
Yet each combination is made up with a definite 
casting analysis in view. 

The casting analyses are as varied in number 
and chemical composition as the base mixtures. 
Each foundryman may differ in his idea of what 
constitutes the ideal base iron and the ideal 
chemical analysis he hopes to get. 

The casting analyses guide, shown in Table I 
lists a variety of castings and also indicates an 
approximate analysis which may be used as a 
guide in making up the base mixture for the par- 
ticular variety of casting in question. It will 
be noted that the analyses guide mentions only 
the silicon, sulphur, phosphorus, manganese and 
total carbon. In many cases the silicon and phos- 
phorus ranges are wide, but the author believes 
the limits shown cover the field and, as a whole, 
will average fairly close to the present trend. 


The more commonly used alloys are listed in 
the following paragraphs, and their effects on 
the physical properties of the cast iron are dis- 
cussed briefly. 


In most instances the alloys shown here may 
be added either in the spout or ladle and in some 
instances to the cupola charge. The method used 
in adding the alloys depends to some extent on 
the amount of iron to be alloyed, the size and 
alloy content of the alloying material and the 
amount required to obtain the desired results. 
Alloys are generally added to the charge when 
the melt is large or in production, and to the 
spout or ladle when the amount of iron to be 
treated is small. Many foundries run a continu- 
ous melt of six to eight hours and use one base 
mix throughout the entire day, alloying occa- 
sional ladles as needed on the pouring floors. 

As the physical properties differ greatly in the 
alloys, care should be exercised in the selection, 
type, size and amount added to the metal. Much 
expensive alloy is used to-day in castings which 
really do not require any, while, on the other 
hand, many castings would be greatly improved 
with intelligent use of one or more of the alloys. 


* From the “Iron Age.” The author is foundry adviser, 
Chicago Office, Sloss-Sheffield Steel & Iron Company. 
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Grey Cast Iron: 
FISHER 


Chromium 

Ferro-chromium may be added in either cupola, 
spout or ladle. This material contains 65 to 70 
per cent. chromium and has a melting point of 
about 1,260 deg. C. When used in the spout or 
ladle, 20 to 30 mesh size is most practical and 
recavery averages close to 90 per cent. When 
added in the cupola, lump ferro is generally 
used. 

Chromium is sometimes introduced into the 
cupola charges in the form of briquettes which 
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briquettes are used, it is recommended that they 
be placed on the coke in the centre of the cupola. 

Chromium is added alone or in combination 
with other alloys, mainly nickel, molybdenum or 
copper. Chromium is a hardener, and, as such 
has the tendency to increase chill and strength 
and is freely used in castings which are chilled 
or which require a white fracture with extreme 
hardness. Chromium increases the resistance to 
wear, heat, corrosion and growth. It refines 
the grain, retards the formation of graphite, and 
increases combined carbon. 

In the 1935 edition of the Cast Metals Hand- 
book, it is pointed out that in heavy sections, 
the use of chromium helps to give a more uni- 
form hardness with change of section. Chro- 
mium additions reduce the graphitic carbon con- 


TaBLeE I.—Casting Analyses Guide. 


Approximate analyses of grey-iron castings. These 
to produce sound castings with good foundry practice. 


ranges are not specifications, but are sufficiently accurate 
The sulphur recommendations are somewhat high, but 


the figures shown are maxima, and, if proper balance of silicon, carbon, phosphorus and manganese is obtained, the 


maximum sulphurs should not be harmful. The lower 
proper materials and the cupola practice is good. 


carbons can be reached provided the base mixture is of 


Castings. T.C. Si. Mn. S, Max P 
Acid-resisting Be 2.80-3.10 0.90-2.00 0.70-1.10 0.06 0.40-0.50 
Agricultural 3.30-3.60 2.00-2.50 0.55-0.75 0.09 0.80-1.00 
Aluminium pots—goose necks 3.00-3.15 1.40-1.75 0.55-0.70 0.08 0.50-0.60 
Annealing boxes 3.30-3.50 0.70-0.80 0.30-0.40 | 0.09 0.40-0.50 
Bed plates 3.25-3.50 1.40-1.80 0.75-0.85 0.11 0.60-0.80 
Boiler parts és Sys ..| 3.25-3.40 2.00-2.50 0.76-0.80 0.08 0.50-0.60 
Brick dies ..| 2.90-3.15 0.40-0.80 0.50-0.70 0.15 0.60-0.80 
Brake shoes 2.90-3.15 1.30-1.50 0.50-0.60 0.13 0.50-0.60 
Brake drums 3.00-3.20 1.60-1.80 0.60-0.70 0.09 0.40-0.50 
Car wheels, chilled mine 3.00-3.25 0.90-1.15 0.50-0.60 0.11 0.45-0.55 
Caustic soda pots 2.80-3.10 0.80-1.10 0.60-0.80 0.07 0.40-0.50 
Chills oe os 2.80-3.10 0.80-1.10 0.60-0.80 0.07 0.40-0.50 
Chilled crusher, head plates ..| 2.90-3.20 0.70-0.90 0.70-0.90 0.09 0.40-0.50 
Chilled rolls ea ..| 3.00-3.25 0.65-0.85 0.50-0.70 0.08 0.40-0.50 
Clutches .. ..| 3.00-3.25 1.90-2.20 0.60-0.70 0.09 0.60-0.70 
Cylinders, air .. ..| 3.00-3.25 1.10-1.75 0.75-1.00 | 0.10 0.40-0.60 
Cylinders, ammonia .. .-| 3.00-3.25 1.10-1.75 0.75-1.00 | 0.10 0.40-0.60 
Cylinders, automobile .. ..| 3.10-3.25 2.15-2.30 0.60-0.80 0.09 0.30-0.35 
Cylinders, gas engine we --| 2.90-3.15 1.25-2.25 0.60-0.80 0.11 0.40-0.50 
Cylinders, hydraulic .. ..| 2.90-3.15 1.00-1.40 0.70-0.90 0.10 0.35-0.50 
Cylinders, locomotive .. 2.90-3.20 1.10-1.40 0.70-0.90 0.10 0.35-0.50 
Cylinders, motor cycle .. 3.25-3.50 2.50-2.90 0.60-0.80 0.09 0.50-0.60 
Cylinders, steam and oil 3.00-3.25 1.40-1.80 0.60-0.80 0.10 0.40-0.50 
Dies 3.00-3.25 1.00-1.50 0.60-0.80 0.09 0.30-0.40 
Electrical 3.30-3.60 2.60-2.90 0.60-0.70 0.07 0.70-0.90 
Fire pots 3.10-3.30 2.00-2.30 0.60-0.80 0.08 0.80-0.90 
Fly wheels 3.10-3.30 1.25-1.75 0.60-0.80 0.08 0.40-0.50 
Furnace parts 3.10-3.30 2.00-2.50 0.60-0.80 0.08 0.70-0.80 
Gears 3.20-3.40 1.50-2.00 0.60-0.70 0.08 0.70-0.80 
Glass moulds 3.30-3.50 1.75-2.25 0.70-0.80 0.08 0.25-0.35 
Glass plungers 3.30-3.50 1.60-1.80 0.65-0.75 0.08 0.30-0.40 
Grate bars 3.10-3.30 2.00-2.30 0.60—0.80 0.07 0.70-0.80 
Grinding balls 3.25-3.50 0.75-1.25 0.40-0.60 0.12 0.40-0.50 
Gun iron 2.90-3.10 1.15-1.35 0.70-0.90 0.08 0.40-0.50 
Hardware 3.30-3.60 2.40-2.65 0.60-0.70 0.08 0.80-0.90 
Heat resistant castings, light . 3.00-3.25 2.00-2.40 0.60-0.70 0.08 0.70-0.80 
Heat resistant castings, medium 3.00-3.25 1.50-2.00 0.50-0.60 0.08 0.70-0.80 
High strength & ..| 2.75-3.00 1.50-1.80 0.75-0.90 0.10 0.40-0.50 
Liners, heavy .. ..| 3.00-3.20 0.85-0.95 0.75-0.85 0.12 0.50-0.60 
Machinery castings, ligh 3.30-3.55 2.40-2.70 0.55-0.65 0.08 0.80-0.90 
Machinery castings, medium .. 3.10-3.35 1.90-2.40 0.65-0.75 0.09 0.70-0.80 
Machinery castings, heavy 2.90-3.15 1.40-1.90 0.75-0.85 0.10 0.60-0.70 
Melting pots, lead , ..| 3.00-3.25 1.15-1.40 0.50-0.70 0.08 0.70-0.80 
Mine wheels... ..| 3.00-3.20 1.10-1.30 0.55-0.65 0.10 0.70-0.80 
Ornamental] ‘is .-| 3.35-3.60 2.40-2.75 0.60-0.70 0.08 0.80-1.00 
Permanent moulds 3.20-3.40 1.75-2.15 0.60-0.80 0.07 0.70—0.80 
Piano plates... ..| 3.25-3.50 2.10-2.30 0.60-0.70 0.08 0.70-0.80 
Piston automobile .-| 3.25-3.50 2.40-2.60 0.60-0.70 0.09 0.50-0.60 
Piston rings, cupola .. ..| 3.25-3.50 2.60-2.80 0.60—0.70 0.08 0.50-0.60 
Plough points .. --| 3.30-3.40 0.80-1.10 0.70-0.80 0.09 0.60-0.70 
Pulleys 3.30-3.50 2.00-2.40 0.60-0.70 0.09 0.60-0.80 
Radiators i 3.30-3.45 2.25-2.50 0.65-0.75 0.08 0.75-0.85 
Rolls, sugar mills is ..| 3.35-3.60 2.50-2.75 2.00-2.50 0.08 1.00-1.25 
Rolls, briquette . . ini 3.10-3.2é 1.40-1.75 0.60-0.75 0.10 0.60-0.75 
Rolls, dryer paper 3.15-3.35 2.00-2.20 0.70-0.80 0.10 0.60-0.75 
Sand pumps 3.15-3.30 1.25-1.75 0.50-0.60 0.11 0.60-0.70 
Steam fittings 3.15-3.30 1.70-2.10 0.60-0.75 0.09 0.55-0.65 
Stove plate ..| 3.40-3.60 2.35-2.55 0.50-0.65 0.08 0.70-0.90 
Valves, small and medium ... --| 3.30-3.50 1.75-2.10 0.50-0.60 0.09 0.70-0.80 
Valves, large 3.20-3.40 1.40-1.75 0.60-0.70 0.10 0.60-0.70 
White iron castings 2.75-3.10 0.40-0.80 0.50-0.70 0.20 0.60-0.80 
contain two pounds of alloy, and in other cases tent and decrease the flake size. Chromium 


in a -chromium-bearing  pig-iron containing 
approximately 2 per cent. chromium. A 95 per 
cent. recovery may be expected when briquettes 
or chromium bearing pig-iron is used. When 


favours the formation of more finely laminated 
and harder pearlite. In a suitable base iron, 
these effects add to tensile strength, promote 
finer grain size, and increase hardness. The in- 
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fluence of chromium on the structure of soft cast 
iron is shown in Table II. 


TaBLe II.—Approximate Effect of Chromium on a Soft 


Cast Iron. : 
Chromium. 
Structure. 
0.0 Ferrite and coarse graphite. 
0.30 Less ferrite and finer graphite and 
pearlite. 
0.60 Fine graphite and pearlite. 
1.0 Fine graphite and pearlite and small 
carbides, 
3.0 Graphite disappears. 
5.0 Much massive carbide. 
10 to 30 Fine carbides. 


Copper 

Copper is generally added to the ladle in its 
purest form as scrap or shot. Some foundries 
use copper pigs and make the additions in the 
cupola. The melting point is approximately 
1,065 deg. C. Copper tends to refine the grain 
structure and decreases chill in light sections. 
The tensile strength is increased slightly with 
little or no effect on transverse strength. Up to 
0.50 per cent. copper acts as a graphitiser and 
decreases chill, but from 0.50 up to 1.50 per cent. 
hardness is increased. The formation of sili- 
cides with increased hardness is quite noticeable 
at 0.75 per cent. Copper is used with chromium, 
uickel or molybdenum or combinations of the 
alloys. Ni-Resist contains 6 per cent. copper, 14 
per cent. nickel, and 2 per cent. chromium. It 
is highly resistant to corrosion and growth at 
higher temperatures, and is well adapted for 
castings used in chemical and oil refining equip- 
ment. 

Manganese 

Manganese is added to cast iron in many 
forms. It may be added in the cupola charges, 
spout or ladle and the method of addition is 
governed by the type of material used. 

Cupola additions are made by using pig-iren, 
lump ferro-manganese, spiegeleisen or manganese 
briquettes. Spiegeleisen contains approximately 
20 per cent. manganese, lump ferro-manganese 
contains 70 to 80 per cent. manganese, and the 
briquettes contain two pounds of manganese and 
one-half pound of silicon per briquette. 

For ladle and spout additions, the normal 
ferro-manganese crushed to 20 mesh and under is 
generally used. The melting point of ferro- 
manganese is 1,232 to 1,315 deg. C., and recovery 
averages 80 to 85 per cent. Manganese promotes 
fluidity and soundness, increases tensile and 
transverse strength, is an excellent deoxidiser, 
softens cast iron up to 0.75 per cent. and beyond 
that point, has little effect on hardness until] 1.25 
per cent. is reached, when it increases the hard- 
ness. Manganese is liberally used when sulphur 
is high. 


Molybdenum 


Additions of ferro-molybdenum to cupola cast 
iron are generally made in the ladle using 
material crushed to 20 mesh or less. Lump ferro- 
molybdenum may be charged in the cupola, but 
this method is not considered best practice. 

Ferro-molybdenum contains 60 to 70 per cent. 
molybdenum and melts at a temperature of 
about 1,510 deg. C., but is quite soluble in cast 
iron. A recovery of 90 per cent. may be ex- 
pected. 

Molybdenum is a carbide-forming alloy as 
well as a deoxidiser. It increases the tensile, 
transverse and compressive strengths, refines the 
graphite and promotes a close grain with a 
satin fracture. The Brinell hardness is in- 
creased. with slightly decreased machinability. 
Molybdenum increases resistance to wear and 
heat, reduces shrinkage and porosity, and cast- 
ings in which it is included may be heat-treated 
easily. Molybdenum is often used with nickel or 
chromium or both. 
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Nickel 


Nickel is added to cast iron as pure nickel, 
‘“F” nickel shot, or as nickel pig. For ladle 
and spout additions the nickel shot (which melts 
at 1,260 deg. C.) is used. This material con- 
tains 92 per cent. nickel and 6 per cent. silicon. 
The pure nickel melts at 1,448 deg. C. and con- 
tains 99.65 per cent. nickel. 

Nickel pigs weighing 5 lbs. are ordinarily used 
in producing Ni-Resist castings. The pigs are 
added to the cupola and contain 58 per cent. Ni, 
243 per cent. copper and 8 per cent. chromium, 
with smaller amounts of silicon, carbon and 
manganese, melting at 1,260 deg. C. It is re- 
commended that 27} per cent. of this nickel pig 
be used in making Ni-Resist cast iron which 
contains approximately 14 per cent. Ni, 6 ver 
cent. copper and 2 per cent. chromium. Nickel 
recovery in the cupola or ladle is usually over 95 
per cent. 

Several grades of nickel- and chromium-bear- 
ing pig are extensively used to introduce Ni into 
the mixture. One grade contains approximately 
1.10 per cent. Ni, 2.20 chromium and ordinary 
silicon. Another grade is produced with nickel 
over 1 per cent., chromium over 2 per cent., 
silicon 9 to 12 per cent., with 2.50 per cent. car- 
bon. This pig is, of course, charged into the 
cupola in the usual manner. 

Nickel has a graphitising effect, reducing the 
tendency to chill and increase machinability 
when used in small percentages, but tends to- 
wards hardness if over 5 per cent. Nickel pro- 
motes freedom from porosity and uniformity of 
grain. Silicon is usually lowered when nickel is 
used. Various combinations of nickel, chromium 
and molybdenum are quite universally in use 
to produce improvements in strength, wear, 
abrasion, corrosion, and heat resistance and 
density and impact values. 


Silicon 


The properties imparted to cast iron by silicon 
additions are well known, and no effort is made 
here to elaborate on the subject. Silicon is added 
to cast iron in the cupola, spout or ladle. It is 
added in many forms such as 50 to 80 per cent. 
ferro-silicon, pig-iron, briquettes and silico- 
spiegel. For cupola additions silicon briquettes 
containing 1 or 2 lbs. of silicon per briquette 
may be used. High silicon pig-iron, or ferro- 
silicon are quite generally used, also. 
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the controlling factor to many foundry mixture 
makers. To-day, through increased knowledge 
of the effects of carbon content and other fac- 
tors, silicon contents, while carefully regulated, 
may vary greatly from those formerly specified. 
For example, most modern high-duty irons are 
low in total carbon, and in these irons much 
higher silicon contents are permissible, in fact 
are needed, than is proper for higher carbon 
irons.”’ 
Titanium 


Ferro-titanium additions are generally made 
in the ladle using 20 mesh material. This alloy 
contains approximately 16 per cent. titanium, 
with 50 per cent. recovery. It is considered a 
deoxidiser and graphitiser and reduces chill and 
graphite flake size. Strength is not increased 
when titanium alone is added, but some opera- 
tors have obtained much higher strengths with 
increased hardness when combining it with chro- 
mium—the chromium counteracting the graphi- 
tising effect of the titanium and promoting more 
sorbitic structures. 


Vanadium 

Ferro-vanadium is added to the ladle. It con- 
tains 35 to 40 per cent. vanadium and melts at 
1,260 to 1,398 deg. C. The recovery is estimated 
to be 85 per cent. and 20 mesh size is used. 
Vanadium is a deoxidiser and degasifier, im- 
creases strength and hardness, refines grain and 
toughens the irons. It is a carbide-forming 
element, increasing the combined carbon content. 


Zirconium 
Zirconium may be added to cast iron in the 
ladle in the form of silicon-zirconium which con- 
tains 40 per cent. zirconium and 50 per cent. 
silicon. Its recovery is very low, as most of the 
alloy is used up in its strong deoxidising and 
degasifying effect. Zirconium promotes a fine 
grain structure, increases fluidity and strength 
and deflection and has a strong graphitising in- 
fluence with little decrease in hardness. Tensile 
strengths of 22 tons per sq. in. have been 
obtained with 0.30 to 0.50 per cent. zirconium, 
provided the silicon and manganese contents are 
properly balanced. 
Phosphorus 
Phosphorus in the form of the ferro-alloy, 


which contains from 18 to 22 per cent. phos- 
phorus, is added to the base iron when it is too 


TABLE III.— ‘4 pproximate Weight of Alloy Required for each 100 lbs. of Metal. 


Ferro-Cr, Cu, Ferro-Mo, Ferro-Mn, Ferro-Si, Ni “ F,” 
Alloy, 70 99 65 80 50 92 
per cent. per cent. per cent. per cent per cent. per cent. per cent. 
desired in casting. 

Ibs. | ozs. | Ibs. | ozs. | Ibs. | ozs Ibs. | ozs. Ibs. | ozs. | Ibs. | ozs. 
0.20 5 3 5 6 8 3 
0.30 7 5 8 - 7 - 10 5 
0.40 9 — 63) — 11 9 13 7 
0.60 — 14 — 10 15 3 - ll 
0.70 l 1 12 1 3 l 7 13 
0.80 3 14 ] 6 2 — 15 
1.00 1 8 1 a= 1 10 l 3 2 — l 1 
1.25 1 13 1 4 5 2 8 1 5 
1.50 2 2 1 8 ~~ 14 3 1 10 
1.75 2 8 1 12 — — 2 6 3 8 1 15 
2.00 2 14 2 2 12 2 3 
2.25 3 4 2 4 — —- 3 2 4 8 2 7 
2.50 3 9 -- 3 8 5 2 1] 
2.75 3 14 4 5 8 3 


Ladle additions should be made with either 50 
or 80 per cent. ferro-silicon crushed to } in. 
This material melts at approximately 1,343 deg. 
C., and silicon recovery is about 85 per cent. 

Silicon is a softener and graphitiser, and de- 
creases tensile and transverse strengths and chill 
depending upon the total carbon content. 

In discussing silicon, the Cast Metals Hand- 
book says: ‘‘ A comparatively few years ago the 
influences of total carbon on cast iron were not 
well understood by most foundrymen, and car- 
bon control methods were neglected. Silicon was 


low in phosphorus. It, like other ferro-alloys, 
is added in lump form in the cupola or in granu- 
lar form in ladle additions. Among other pro- 
perties phosphorus adds fluidity without raising 
the casting temperature to an iron extremely 
low in total carbon and increases resistance to 
wear. 

Other alloys, such as cobalt, boron, calcium, 
aluminium, tungsten and cerium, are being used 
with varying success, but are not yet universall 


accepted. 
(Concluded on page 529.) 
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The Use of Nickel in Non-Ferrous 
Alloy Castings 


By J. O. HITCHCOCK, B.Sc. 


(Concluded from page 516.) 


Cadmium-Base Alloys 

A further group of bearing alloys which has 
been studied and developed in recent years is 
that having cadmium as a basa Silver and 
copper have both been used as hardeners in cad- 
mium, but most commercial development has 
taken place with an alloy containing nickel as 
the essential hardening element called ‘ Asar- 
coloy’’ in America and cadmium-nickel N.S.5 
bearing metal in this country. This alloy con- 
tains 1.3 per cent. of nickel. Nickel combines 
with cadmium (to a formula approximating to 
NiCd,) to give a hard metallic compound which 
itself is embedded in a eutectic of this compound 
and cadmium, resulting in a typical so-called 
bearing structure. The requirements in a bear- 
ing metal for high-duty service are well satisfied 
by an alloy of this nature, especially from the 
point of view of retention of hardness and 
strength at elevated temperatures, a matter of 
growing importance in modern internal combus- 
tion engines. The following figures illustrate this 
point :— 


Temperature. | Tensile strength. | Brinell hardness 
Deg. C. Tons per sq. in. number. 
28 7.2 32.5 
100 6.8 17.5 
150 _ 12.0 
200 1.47 7.5 


As in the case of the nickel-containing lead- 
base alloys, care is necessary in the metalling 
operations. Melting points and pouring tempera- 
tures are, of course, higher than the tin-base 


.alloys, and slow cooling is essential to prevent 


cracking. High bond-strengths are, however, 
readily obtainable. Cadmium-nickel bearing 
alloys have been adopted as standard for big-end 
motor-vehicle engine bearings, etc., and probably 
they would have become further established were 
it not for the uncertainty which has existed con- 
cerning world cadmium supplies and prices. 


Aluminium Alloys 


A further group of alloys to be considered in 
connection with small nickel additions is the 
important field of light aluminium alloy castings. 
The general effects of nickel, when correctly 
applied, are, both before and after the usual 
type of age-hardening treatment, an all round 
improvement in physical and mechanical proper- 
ties, particularly from the point of view of 
strength at elevated temperatures. It would not 
be possible in the space available to deal with 
each nickel-containing aluminium casting alloy 
individually, but Tables II and III set forth the 
composition and properties of those commonly 
employed in this country. Table IV gives the 
heat-treatments required to develop the maxi- 
mum mechanical properties and Table V shows 
the physical properties of the same alloys, some 
of which are covered by patents. 

The heat-treatment of the nickel-containing 
alloys is of the same nature as that for Duralu- 
min, namely, a softening quench followed by a 
hardening  (precipitation-hardening) ageing 
treatment at room or slightly elevated tempera- 
tures. The constituents causing hardness are not, 
however, identical with those in Duralumin. 
Nickel modifies the normal CuAl, compound and 
also combines with aluminium as NiA\,. 

“Y” alloy, the best-known alloy in this 
group, was first developed during the war to 
meet the need for a strong light alloy suitable for 
aero-engine pistons. Its properties at high tem- 
peratures are particularly good, and it is free 


from hot-shortness. Gravity die-cast ‘“‘ Y ’’ alloy 
pistons are extensively used in the motor in- 
dustry, but to some extent castings are being 
replaced by forgings in aero engines. Light 
marine diesel-engine pistons are cast in ‘‘ Y ”’ 
alloy and improved results, from the point of 
view of overcoming distortion troubles in these 
castings have been obtained by increasing the 
ageing temperature over that shown in Table IV. 

The ‘‘ R.R.”’ group of alloys are a further 
development in the field of high-strength alu- 
minium casting alloys. R.R.53C combines the 
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lower than the other high-strength aluminium 
casting alloys, the high silicon lowers the co- 
efficient of expansion to an extent sufficient to 
reduce considerably the design troubles asso- 
ciated with the high expansion of the ordinary 
aluminium alloys. The nickel gives increased 
hardness and improved properties at elevated 
temperatures. The presence of 34 per cent. 
nickel in the ‘‘ Birmasil Special ’’ alloy enables 
an alloy to be produced possessing the good 
founding properties and resistance to corrosion 
of the high silicon alloys without the disadvan- 
tage of the low yield point normally associated 
with this type of alloy. ‘‘ P.2”’ has been speci- 
ally developed for small pressure die-castings 
required with close tolerances. 

The above remarks by no means include all the 
various alloys of aluminium containing nickel 
used in other parts of the world, nor do they 
more than suggest the applications of this type 
of alloy. 

In preparing nickel-aluminium alloys, the 
nickel is most frequently added to the molten 


TaBLE II.—Chemical Compositions of Nickel containing Aluminium Casting Alloys. 


Alloy. | _ cu. | Ni. | Mg. Fe. Si. Mn. Ti. 
“y” | 40 | 2.0 1.5 0.6* 0.6* 
R.R.50 | 0.1 1.2 2.25 0.18 
R.R.53 .. | 22 | 18 1.5 1.2 1.25 es 0.07 
R.R.53C ..| 1.15 | 0.8 0.5 1.1 2.5 0.16 
Ceralumin C” cat 1.5 0.8 1.3 1.3 — Ce 0.15 
“ToEx”  .. | 0.9 | 2.0 1.0 14.0 — 
Birmasil Special” ..| 0.1* 2.5-3.5 0.6* 10.0-13.0 0.5* 
“p2” | 3.0-4.5| 1.75-2:5 0.5* 2.0-4.0 | 4.0-5.0 0.5* 


* Maximum. 


excellent casting properties which R.R.50 possesses 
with the high tensile strength of R.R.53, in such 
a way as to permit intricate parts to be cast and 
heat-treated without fear of excessive casting 
and heat-treatment stresses. At temperatures 
above 200 deg. C., however, it is inferior to 
R.R.53 The applications of the R.R. casting 
alloys are similar to those of ‘‘ Y ’’ alloy and in- 
clude such parts as crankcases, cylinder heads, etc. 


aluminium in the form of a nickel-aluminium or 
nickel-aluminium-copper ‘‘ hardener ’’ containing 
20 per cent. nickel, but the presence of nickel 
entails no special treatment in the production of 
castings. 
Copper 

Little attention has been given in the past to 
castings in copper containing a relatively small 
percentage of nickel, e.g., below 10 per cent. 


TaBLE III.—Mechanical Properties of Nickel-Containing Cast Aluminium Alloys. 


| Tensile. 
Alloy. Form. Heat- 0.1 = B.H.N. Tons per 
treatment. | Per cent- Tons per ons per er aq. in. 
Tons per sq. in. sq. in. cent. 
sq. in. 
..| Sand cast | Quenched — 14-16 1-3 95-105 
and aged 
Chill cast | Quenched — — 18-20 3-5 100-110 + 7-1* 
and aged 
R.R.50 .| Sand cast | Precipitation 9-11 -— 11-13 2-4 65-75 + 4.5t 
only 
saya ..| Die cast | Precipitation 11-13 — 13-16 46 70-80 + 5.8t 
only 
R.R.53 .| Sand cast.| Complete — 18-20 0.5-1.0 124-148 + 5.5f 
Die cast 19-22 21-23 0.5-1.5 124-148 + 6.9f 
R.R.53C .| Sand cast | “* Solution ” 9-10 — 14-15 2.5-3.0 70-75 — 
only 
Complete 18-20 19-22 1-2 100-115 
..| Die cast | Solution ” 10-12 18-20 6-8 75-85 
only 
Complete 19-21 22-24 3-6 110-120 
Ceralumin C”’| Sand cast | Solution ”’ 11-13 14-16 1-3 98-104 
99 Complete 18-20 19-20 0-1 130-140 
Chill cast | “Solution” | 13-14 19-21 46 98-104; — 
$9 Complete 21-24 23-27 0-1 130-140 + 8.25* 
** Birmasil Sand cast — — 7-9 12-14 24 50-70 + 3.5* 
Special ” 
- Chill cast — — 8.5-10.5 16-18 3-6 70-89 + 5.3* 
Lo-Ex ”’ 9.5-11.5 10-13 0-0.5 65-75 
Complete 15.2-16.4 16-19 0-0.5 125-140 
| Pressure — | 7:0-11:5 | 9.5-12.25| 0.5-2.0 | 65-101 | + 4.25* 
| die cast 


* 20,000,000 reversals. 


In the ‘‘ Ceralumin ’’ alloys use is made of 
cerium to improve the running property of the 
alloys and generally to refine the macrostructure. 
The properties and applications of these alloys 
are not substantially different from those pre- 
viously mentioned. ‘‘ Lo-Ex”’ is interesting in 
that, whilst its mechanical properties are slightly 


+ 40,000,000 reversals. 


For one application, however, castings in such 
alloys are of considerable industrial importance. 
These are the slip-rings used in various electrical 
machines. Slip-rings collect and deliver current 
to rotating members and have constantly been a 
source of trouble, due to the occurrence of un- 
even wear. Cast cupro-nickel rings containing 
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4 to 6 per cent. of nickel have been found to 
overcome this trouble and are in wide use. The 
nickel hardens the copper, increases its corrosion 
resistance and enables it to be more easily cast. 
Sand castings are rather more easily produced 
than chill castings; oxidising conditions in the 
furnace followed by a manganese deoxidation 
treatment are desirable. Higher nickel/nickel- 
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cupro-nickel is required, it is often preferred to 
use the more easily cast and cheaper nickel- 
silvers. 

Nickel-Copper-Tin Alloys.—-The nickel-copper- 
tin group of alloys, containing usually between 
20 and 60 per cent. nickel and 5 and 15 per 
cent. tin, with and without appreciable quanti- 
ties of zinc, iron and sometimes lead, aluminium, 


TasBLE IV.—Heat-Treatment of Cast Aluminium Alloys. 


Solution treatment. Ageing treatment. 
Alloy. 
Heat atdeg.C.| Hrs. Quench in. Heat at deg. C. Hrs. Quench in. 
‘Ee ‘> ..| 510-520 2 Boiling water 100 2-3 Water or air 
510-520 2 Room tempera- 120 
ture 

..| 525-535 2-4 Boiling water 170 15-20 ” ” 
R.R.53C ..| 526-535 2-6 165 15-20 
Ceralumin *C” .. 515-535 4-6 Water 175 16 Water 

Lo-Ex” 515 2-3 180 2 


copper alloys are, of course, in extensive use, but 


it is not proposed to deal with these in any 
detail here. 


Nickel-Base Alloys 

The foregoing sections have dealt with the 
question of the effect of nickel additions on com- 
monly used non-ferrous casting alloys—the main 
purpose of the Paper, but in addition to the 
materials falling into these classes there are, of 
course, numerous casting alloys which have nickel 
as their base and which should be briefly men- 
tioned. For reference purposes a summary of 
the various types is given below :— 

Nickel.—Pure nickel itself is used in the form 
of castings required for chemical plant. It has 
a melting point of approximately 1,450 deg. C., 
and therefore requires efficient melting equip- 
ment. Special attention must be paid to the 
presence of impurities and to moulding. The 
following are the approximate mechanical pro- 
perties of nickel castings :— 


Yield point. Maximum stress. Elongation. 


chromium and silicon, is practically standard for 
steam-valve parts, and is also used for bearings 
under corrosive and bad-lubrication conditions. 
These alloys show a high hardness, which is 
largely retained at steam temperatures, and good 
resistance to steam erosion and corrosion. They 
are somewhat brittle but, like silicon-containing 
Monel, resist metallic abrasion or galling. 
Silicon has a powerful hardening effect in the 


Nickel-Molybdenum-Iron Alloys.—For resist- 
ing hydrochloric acid a group of alloys has been 
developed with a nickel-molybdenum-iron base, 


” 


under the name of “ Hastelloy.’’ The following 
are the compositions and hardnesses of various 
grades of Hastelloy ‘‘ as sand cast.’’ 


Hastelloy “A” Nickel . 60 per cent. 
Molybdenum .. ,, 
Iron .. — 
Brinell hardness 262. 

Hastelloy “ C” Nickel .. 58 per cent. 
Molybdenum .. ,, 
Tron .. 
Chromium .. _,, 
Tungsten 


5 
Brinell hardness 217. 


A further alloy for the same purpose but not 
containing molybdenum is Hastelloy ‘‘ D.”’ 


Nickel .. 85 per cent. 
Silicon .. 
Aluminium 
Brinell hardness 364. 


These alloys are likely to find an 
use, particularly for pump parts. 

Miscellaneous Nickel Base Alloys.—Whilst 
there are innumerable casting alloys with a 
nickel base, there is only one further type to be 
mentioned here, the very hard facing alloy 
produced in America as ‘‘ Colmonoy’’ No. 6. 


extending 


TaBLeE V.—Physical Properties. 


Coefficient of linear 
Thermal 
expansion per Patternmakers’ 
Alloy. Sp.Gr. C. shrinkage, in. per ft. 
¢.g.8. units. 20 to 100 deg. C. 

2.80 (max.) 0.42 | 0.000022 0.155 
R.R.50 2.73 0.415 0.000022 0.125 
R.R.53 2.73 0.43 0 .0000224 0.140 
R.R.53C 2.73 0.415 0.000022 

Lo-Ex” 2.65-2.75 0.28-0.4 | 0.000019 0 .048-0 .084 
Birmasil Special” .. 2.65-2.75 0.000019 0.156 


alloys, and in fact with silicon present lower tin 
contents can be used to give comparable hard- 


Tons per sq. in. | Tons per sq. in. |Per cent. on 2 in. 
9 to 13 27 to 31 15 to 35 
Monel.—The nickel-copper alloy ‘ Monel ” 


(nickel 67, copper 28 per cent., iron, silicon, man- 
ganese balance) is widely used in the cast form 
for valve parts, chemical castings, etc. As in 
the case of nickel, close attention to foundry 
details is essential. As-cast Monel has the fol- 
lowing typical properties :— 


Elongation. 
point stress. 
Tons per Tons per er cent. .H.N. 
sq. in sq. in. on 4+/area. 
14 | 24 | 18 | 120 


By increasing the silicon content of Monel cast- 
ings, the hardness is greatly increased and silicon 
Monels are specially useful for steam valve parts. 
They are susceptible to further hardening by a 
heat-treatment of the precipitation-hardening 
type. 


Maxi- | Elon- 
heron mum |gation. 
Tons cme Per B.H.N. 
per ons | cent. 
oq.in.| Per | 
sq. in.| 2 in. 
Monel with 2.75 per 
cent. silicon .. oe} 38 16 210 
Monel with 3.75 per 
cent. silicon .. ..| 40 45 5 270 


Cupro-Nickels.—Cupro-nickels containing 20, 
30 and 45 per cent. of nickel are sometimes used 
for decorative. castings, chemical castings and 
castings to resist sea-water. Their strengths are 
not as high as Monel, and in cases where a cast 


The presence of 5 per cent. of lead gives 
a useful bearing alloy. The compositions used 
are numerous, and hardness ranges from 200 to 
450 are obtainable by correct adjustment of the 
alloying constituents. 


Nickel-Chromium and Nickel-Chromium-Iron 
Alloys.—There are two standard types of high 
nickel alloys in this category, viz., the 80: 20 
nickel-chromium alloy and the alloy having as a 
base 60 to 70 per cent. nickel and 10 to 15 per 
cent. chromium, the balance being iron. Their 
outstanding characteristics are oxidation-resist- 
ance and strength at high temperatures. With- 


TasLe VI.—Physical Properties of Copper Nickel 
Alloys. 


Spec. 
MS E. | B.H.N. | resist- 
Tenn per | 2-mm. | ance 
Alloy. cent. | ball. Micr 
on | 40 kg. | ohms 
™ | 2in. | 30secs.| per 
em. 
90 : 10 Copper-nickel 
chill cast .. oo 0.2) & 75 14.8 
90 : 10 Copper-nickel 
sand cast .. --| 12.8 | 17 62 15.0 
96:4 Copper-nickel 
chill cast --| 14.2 | 50 64 7.4 
96:4 Copper-nickel 
sand cast .. ..| 11.6 | 22 61 8.3 


out electric-melting equipment they are not easy 
to handle in the foundry, although small quanti- 
ties can be made in good coke-fired pit furnaces. 
A tensile strength of 32 tons per sq. in. is 
obtained in a nickel-chromium-iron alloy falling 
in the range given above. Their principal 


applications are for furnace parts, and under 
correct conditions they can be used at tempera- 
tures up to 1,150 deg. C. 


This alloy is being used for a type of construc- 
tion which is being rapidly developed, namely, 
the building up of metals by depositing an alloy 
from a welding rod, essentially a casting process. 
Colmonoy No. 6 contains 75 per cent. nickel, 
chromium and boron. As deposited or cast it 
has a Brinell hardness number of 534 to 587, 
and is useful for producing hard facings on 
certain valve parts, etc., the hardness obtained 
being due to the presence of boride crystals. 
The information contained in this Paper has 
been derived from a wide range of sources, and 
whilst it has not been possible to refer indi- 
vidually to these a general acknowledgment is 
made of the help received in its compilation. 


Alloying Cupola Grey Cast Iron 
(Concluded from page 527.) 


The addition of alloys to grey iron is by no 
means a ‘cure-all’? for the foundryman’s 
problems and should never be considered as such. 
Many thousands of tons of good, sound castings 
are being made with properly balanced mixtures 
that do not have alloy additions. At least 95 
per cent. and probably more of the grey iron 
foundry production of America is straight grey 
iron, made under excellent supervision. 

Enormous sums of money are being spent 
annually in the States and other countries in 
the addition of expensive alloys to grey iron 
castings when many times a really first-class well- 
balanced foundry pig-iron as a base for the mix- 
ture is much better suited. 


Table III shows the more commonly used alloys 
and may be of some help to the foundryman in 
determining the weight of the alloy to use. It 
should be remembered that the greatest alloy re- 
covery is to be associated with the hottest iron 
and by using large mixing ladles. 
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The Production of Ingot-Mould Castings’ 
| By R. BALLANTINE 


I.—SUMMARY OF DEVELOPMENTS 


Considerable interest has been aroused in 
recent years in the subject of ingot-mould cast- 
ings for use in steelworks, and when Swinden 
and Bolsover,’ in a Paper presented to the 
Sheffield Conference of the Institute of British 
Foundrymen in 1935, put forward data of in- 
estimable value and importance, the steelmaker’s 
case was admirably presented. Arising from the 
discussion which followed, it was felt by foundry- 
men that a Paper of a practical nature showing 
developments in the production of ingot-mould 
castings would allay the fears of the steelmakers 
and prove that research and progress in this 
branch of foundry work are moving forward as 
rapidly as in other phases of foundry activity. 

Those foundrymen trained in other branches 


finish must be good. The quality of the skin 
on the inside is important, and has a direct 
bearing on the ultimate lives of ingot moulds. 


Mould Types 


Two types of moulds are manufactured :—(1) 
The common or ordinary; and (2) the inverted. 
In the first type the top area of the mould is 
smaller than the bottom, and in the second the 
top area is Jarger, as shown in Fig. 1. The 5}- 
ton mould drawing on the left is that of a com- 
mon mould with semi-closed top, and the 14-ton 
mould on the right is of the inverted type. De- 
signs are extremely varied in both cases, and 
range from the square and rectangles to fluted 
octagonals and duodecagonals. 


Cores 
of ironfounding naturally visualise the manufac- 
ture of ingot-mould castings as being very From the summary already given, i will 
simple. They are, apparently, heavy pieces of readily be agreed that first-class cores are essen- 


metal of simple design, with uniform sections, 
in the manufacture of which one might expect 
ease in every operation’; they seem, in fact, from 
the foundry point of view, to be all that one 
could wish for. Yet ‘‘ things are seldom what 
they seem.”’ 

In the first place, these castings must conform 
to definite standards, and are subject to exact- 
ing service. They must withstand extreme varia- 
tions in temperature and heavy usage, especially 


tial in this type of work. Starting from the 
shake-out, castings remain inside the foundry 
from two days tw over a week, according to size 
and weight, so that early chilling of the casting 
is avoided. Fig. 2 shows a composite sketch in 
that it gives the lay-out and assembly -of the 
mould and core in part section. A detailed de- 
scription of core manufacture is essential. The 
corebox, either in wood or iron, is placed on the 
jolter, and a bottom lifting plate put in posi- 
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Mr. R. BALLANTINE. 


serted according to the height of the mould. 
Frequently, if the body of sand be large, an 
auxiliary row of short metal cuttings 6 in. 
long is inserted at the corners and between the 
gratings. 

When the core-box is filled with sand, the 
jolting operation begins. Using 90 lbs. per sq. 
in. pressure a definite fall in sand is registered. 


‘Orpinary Incot Mouip, 


The filling and subsequent operations are re- 
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when ‘‘ stickers ’’ require removal. 
be sufficiently strong to undergo hose spraying 
with water, for cooling when exceptionally hot, 
and coupled with these qualities the internal 


* Paper presented to the thirty-fourth Annual Conference of 


eae of British Foundrymen held in Derby from June 8 

1 Proceedings, Institute of British Foundrymen, Vol. XXVIII, 
p. 192. 


They must 


St Ton Tyre. 


Pian or Mouro. 


Fie. 1.—Orptnary Type or Incot MovuLp AND AN 


tion. The bottom plate takes the contour of the 
core shape, allowing a slight clearance, an adjust- 
able lifting rod or rods being carried to the top. 
A suitable tube is then slipped over, and filling 
with sand commences. Horizontal grids are 
placed at intervals as shown at A; these are 
comparatively light in section and made of steel 
for re-using. From four to six grids are in- 


INVERTED Type oF 14-ton Incot MouLp. 


peated, but prior to the finishing jolt, ashes are 
inserted inside the tube before it is removed. 
The effect is most beneficial, and the sleeking 
action of withdrawing the tube is overcome by 
settling the ashes with a final jolting. The core- 
bex is slightly opened after a top hand ramming 
is given, and either the core or the box is re- 
moved, dependent on the mould type. 
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Fundamentals for Core Production 
There are certain features in core manufacture 
for this class of work which should be noted if 
satisfactory castings are to be produced :— 


(1) The sand must be permeable, otherwise 
flaking in the corners occurs in the larger 
moulds, due to back pressure into the mould 
cavity. Ordinarily, release of gas should be 
through the core into the ashes, gas escaping 
as the metal rises. The artificial pricking of 
corners does not appeal as a means to assist 
venting or to counteract the scaling in corners. 
Were it convenient to do pricking from the 
inside of the core to the corners, then the 
advantages would ‘be apparent. 

(2) A liberal coating of blackwash eliminates 
the tendency to fuse where there are heavy 
metal thicknesses. 
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bolted, and the fourth is held by cotter bolts. some definite indication of analysis. 


This method releases strains and facilitates re- 
moval of the casting. A machined stripping 
plate is fixed to the underside of mid-parts, and 
is in two parts, split at alternate corners. This 
ensures carrying of the mid-part sand, and has 
the advantage of being easily replaced in case 
of alteration to design. 


Gating and Feeding 

All ingot-mould castings are run by down- 
gates, and the in-gates are formed in the mid- 
parts. Top pouring by pencil gates has been dis- 
carded in favour of the former system. Opinions 
are divided as to the best methods of running 
any casting, but the author’s experience is that 
for this type of work made in dry sand the 
results show much cleaner tops and internal sur- 
faces than by the drop-gate method. 


\ \ 1) | 
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Fie. 2.—Composite Sketcn oF OrpiINARY TyPE 5}-ron Mov xp. 


(3) It has been proved in practice that if 
these cores be dried throughout, the best re- 
sults are not obtained. Cores dried inside 
are usually overheated on the outside. Conse- 
quently, a curling on the caked blackwash 
occurs, leaving indentations which must be 
levelled in the finished casting. 


It is the author’s experience that cores manu- 
factured with a minimum of handling, and a 
minimum of disturbance in transit, give the best 
results. More trouble is caused by strains set 
up in the cores when in their green state, prior 
to entering the stoves, than is credited. 


Moulding Boxes 


The question of satisfactory moulding boxes is 
most important, and considerable experiments 
in design have been carried out. The mid-parts 
are made up of four separate plate castings with 
all joints machined. The perpendicular flanges 
are angled to 45 deg. Three of the corners are 


The metal thicknesses in ingot-mould castings 
are reasonably uniform, and it would appear 
that the necessity for feeding does not arise. An 
examination of fractured mould castings reveals 
an open metal structure in place of a denser 
structure in the wall centre. When expansion 
of the mould takes place in service, it is very 
probable that the initial shock of rapid change 
in temperature is counteracted by a resilient or 
cushioning effect resulting from this pheno- 
menon. This effect possibly tends to hasten 
the crazing of internal surfaces, but, at the same 
time, it lessens the possibility of discards by 
major cracking und consequent losses through 
split ingot moulds in service. 


Analysis and Usage 
So muth has been written about analysis for 
the ideal ingot mould, that it is with a certain 
amount of hesitancy that this subject is intro- 
duced. Careful scrutiny of the various investi- 
gators’ findings leaves the author looking for 
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Equally 
good lives have been obtained from ingot-mould 
castings with fairly wide variations in com- 
position. 

Swinden and Bolsover* give: T.C, 3.5 to 3.75; 
C.C, 0.3 to 0.6; Si, 1.9 to 2.3; Mn, 0.6 to 1.0; 
S, 0.03 to 0.05, and P, 0.03 to 0.045 per cent. 
They state in addition there is a tendency to 
limit the silicon to 1.7 or 1.9 per cent. with a 
higher manganese content of 0.9 to 1.1 per cent. 

Other investigators, including Legrand, Shio- 
kawa, Hruska, Léonard, Shaw and Blakiston, 
confirm the view that fairly wide variations are 
permissible, and this coincides with the author's 
view. Silicon at 1.8 per cent. and manganese 
not exceeding 0.9 per cent., with minimum sul- 
phur and_ phosphorus, give good results. 
Rlakiston, in a Paper* he presented to the 
Middlesbrough Branch of the Institute, advo- 
cated the need for research on the actual manu- 
facturing side. He also suggested that, as an 
initial step, the internal core barrel should be 
eliminated. The author fully agrees with the 
statement regarding rigid core barrels. 

Two objectionable features still have to be 
considered, for if the barrels are left in the 
cores, strains are set up in the casting when 
cooling; alternatively, if they be removed the 
red-hot ingot-mould castings must be handled 
roughly to remove the internal barrel. On the 
other hand, a sand and ash centre core with 
a minimum of iron reinforcements allows for easy 
contraction of the casting, and compression of 
the core takes place, but as a unit. The ash 
centre relieves the sand compression when con- 
traction takes place. It is felt that the method 
of manufacture coupled to subsequent use in the 
steelworks has a greater bearing on the lives of 
ingot moulds than that of analysis. In addition, 
the salvage value to the steelworks of discarded 
ingot-mould castings must be considered. 


Design of Moulds, Weight Ratios and Lives 

No attempt will be made in this essentially 
practical Paper to summarise design, weight 
ratios and lives. There is such diversity of 
opinion in the various steelworks, all ably backed 
by actual experience, that definite standards in 
design are difficult to obtain. A mould design 
may be most satisfactory from a foundry point 
of view, but not suitable for producing a satis- 
factory rolling ingot. Again, there is experi- 
ence of certain ingot-mould castings with 
objectionable features in design, as affecting the 
foundry, which give first-class rolling ingots and 
splendid lives. 

An example of the variation of life of ingot 
moulds can be cited. Ingot mould castings, 
weighing approximately 8 tons, for producing 
standard slabs, were sent to two steelworks. The 
design was standardised, the analyses within 
limits were similar, and the castings were taken 
from common stock. In the case of works A, 
there was an average life of 55 heats, and an 
individual life of 62—a very consistent record. 
On the other hand, works B obtained an average 
of 110 heats, with individual lives as high as 
176 from similar castings. In this instance the 
foundry cannot be questioned, and in fairness 
neither can the designer nor the metallurgist. 
One must look for something appertaining to 
local conditions in the steelworks to provide a 
solution. 

Good ingot-mould lives can be obtained by a 
combination of three vital factors:—(1) In the 
foundry, by having good coremaking practice, 
and by paying attention to apparently trivial 
safeguards; (2) in the design, by having a safety 
margin in wall thickness, and (3) in the steel- 
works, by having reasonable attention and 
usage. The lives of ingot-mould castings have 
increased very rapidly in recent years. At works 
B, for example, within the last 10 years these 
same 8-ton ingot moulds have risen from average 
lives of 43. Better metal, better treatment in 
steelworks, modified designs, co-operation, and 
improved foundry technique, all add their quota 
towards better lives from these castings. 


2 Loc. eit. 3 FOUNDRY TRADE JOURNAL, February 28, 1935, 
p. 153, and March 7, p. 175. 
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1l.—ADDITIONAL DATA ON THE 
MANUFACTURE OF INGOT MOULDS 


The foregoing summary explains in general the 
author’s previous Paper,‘ ‘‘ Recent Develop- 
ments in the Production of Ingot Mould Cast- 
ings.’’ A continuance of this Paper will provide 
greater attention to manufacturing detail and 
dwell more fully on results of observations in 
practice. 

Alternative Methods 

The author has given a great deal of thought 
to alternative methods of production, and also 
to the materials used. It is common practice in 


Fig. 3.—Tyrrs A, B anp C. Tue Core Harp- 
NESS 18 INpICATED at Dorrep Line X. 


many works to ram moulds and cores for pro- 
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The advent of the engineer to the foundry has 
revolutionised practice generally, and to a very 
great extent in the quantity production of in- 
got moulds. 
Hot Tears 
Hot tears in ingot moulds can be definitely 
traced to two causes :—(1) Fins; and (2) contrac- 
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Fig. 4.—SHow1nc Hot Tears, Improper Loam 
STaMp AND FIns. 


tion. These two objectionable features have a 
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from the edge. The reason put forward by the 
practical moulder for this position is that mois- 
ture is absorbed by the dried core if placed at 
the edge; consequently, softening of the core is 
the result. Naturally, he anticipates crushing 
when placing the cope in position when closing, 
and this is quite a reasonable precaution from the 
moulder’s viewpoint, but hopelessly wrong when 
the casting is examined. Fig. 5 shows part sec- 
tion of what actually happens. Both fins set 
very rapidly, especially when hematite irons are 
used. The free movement of the casting is re- 
stricted when initial expansion and natural con- 
traction takes place. 


Fie. 5.—Part Section or a Movutp Castine 
AFTER COOLING. 


The core, being top heavy, allows the casting 


ducing castings up to 10 tons in dry sand, either direct association with each other. Fig. 4 shows to ease from the core and settle downwards, but 


by hand or pneumatic rammer, but exceeding 
this weight a transfer to the loam method is 
generally adopted. In America the trend would 
appear to be in favour of cement-bonded sands, 
as instanced by the Valley Mould Company 
adopting the Randupson process. This system 
has much to commend it, but it is questionable 
if a complete change-over would make for greater 
economies, in speedier production, and the ulti- 
mate lives secured. 

At the Mossend Works of the Fullwood Foundry 
Company all moulds and cores are produced in 
sand, and machines are exclusively used for 
jolting castings up to 20 tons. In excess of this 
weight pneumatic rammers are introduced, and 
in analysing the desirable features in the respec- 
tive systems, it is the author’s opinion that the 
latter practice has many advantages. 


Ramming and Jolting 

Hand ramming of cores and mid parts cannot 
be compared to jolting by machines, either for 
speed or consistency. Controlled preparation of 
sand by mechanical means has undoubtedly con- 
tributed to the fine results obtained. Jolting 
treats the mass sand as a unit, whereas hand 
ramming is a localised movement. The former 
method ensures a minimum variation in density, 
and Fig. 3 indicates where these variations occur 
in the core sections:—(A) Rectangular, (B) 
square and (C) which is fluted, may be either 
octagonal or duodecagonal. All show similar 
characteristics with the degree of hardness in- 
dicated by dotted lines (X). 


The slight variations referred to do not affect 
the resultant casting in any way. There is defi- 
nite danger, however, if a sand be used which 
has a low permeability. Whilst, it may be 
argued, uniformity is not accomplished even by 
jolting, one can easily bring to mind the many 
hard and soft ramming oddities which passed 
under the name of cores or moulds when relying 
on the human element. ‘ 


It is frequently said that the skilled artisan 
will produce a casting second to none when 
properly rammed, but this 1s a mechanical age. 


4 Read before the Lancashire Branch of the Institut 
_Foundrymen, December, 1936. 


an inverted type mould in section; the right 
hand view shows in detail the effect of both in- 
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Fie. 6.—INVERTED Movu.Lp witH Heap. 


ternal (core) fins (A) and external (mid part) 
fins (B). The placing of a loam stamp (C) which 
can be limited, but, unfortunately, cannot be 
eliminated, must be curtailed. Common practice 
is to place the stamp on the core some distance 


the fins definitely curtail this movement, as 
Fig. 5 indicates. It is obvious that the heavy 
body of metal is suspended, and results in the 
weak points taking the strain and the formation 
of hot tears. These defects move horizontally, 
not exactly uniformly, but at distances compar- 
able with fin thicknesses. When it is borne in 
mind that inverted moulds have head boxes laid 
on top of them in steelworks practice, as shown 
in Fig. 6, the problem of internal hot tears be- 
comes serious. Added top pressure makes the 
steel more searching and the hot tear full of 
free graphite is attacked, damaging the mould 
and eventually causing ‘‘ stickers.’’ 

It is admitted that the machining of these 
mould castings will ensure freedom from these 
defects, and various machining allowances, vary- 
ing from five to ten inches, are recommended, 
yet is one sure these after operations are essen- 
tial when it is known that sound castings can 
be produced without hot tears? The left hand 
portion of Fig. 4 indicates how internal hot tear 
defects can be avoided. A loam stamp, restricted 
in quantity, is placed at the edge of the core. 
After the cope has been removed, the surplus 
loam is trimmed off and slightly bevelled. An- 
other loam stamp is placed internally so that 
any percolation of metal will not enter the ash 
centre. This ensures a double check. Contrac- 
tion of the casting is not impeded, because the 
loam stamp responds to the slight bevel. 

External (mid part) fins B are objectionable. 
The necessity for under level finishing of sand 
to avoid crushing can be eliminated when 
machined boxes are used. Nevertheless, it is sur- 
prising how often this moulder’s trait for safety 
is encountered despite the provision of machined 
boxes. A continual source of trouble is loam 
stamping. At (F) in Fig. 4 the mid part is 
shown on the drag. The very irregular angle 
plates used for supporting mid part sand, coupled 
to the black face of the boxes, may mean loam 
stamping to a depth of over an inch when closing. 
Steam gathers at X, softening the mould face, 
and subsequent scabbing occurs. The obvious 
remedy is machined boxes, as shown in Fig. 2. 


(To be concluded.) 
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STAVELEY 
PRODUCTS 


SAND SPUN «ast rron PIPES +4 To 24° DIAMETERs. 
METAL SPUN cast PIPES To DIAMETERs. 
CAST IRON PIPES "REQUIRED SPECIFICATION. 


FLEXIBLE JOINTS CLAMP TYPE AND BOLT TYPE, 


GIVE 8 DEGREES LEAK PROOF MOVEMENT IN ALL DIRECTIONS. 


HIGH GRADE COAL For GAS ANDZSTEAM RAISING. 


PIG IRON FoR GENERAL FOUNDRY AND FORGE PURPOSES. 


Cc H E M I Cc AL ACIDS, COAL TAR UID CHLORINE. PRODUCTS. 


Stand at 
The British 
Industries Fair, 1937 


THE STAVELEY COAL & IRON CO LTD _ wr CHESTERFIELD 


Supplied to any 
specification between 
limits of 2°00 and 3°50% 
Carbon and ‘50% 

3°50%, Silicon 

* 

ACTUAL ANALYSIS 
CERTIFICATES ARE 


AVAILABLE WITH 
EACH DELIVERY 


, TOTAL CARBON- - 2-70% 
SILICON - - = = $:80% 
MANGANESE - - :90% 
SULPHUR - - 06% 

@ Typical Malleable Pig Iron Specification 
TOTAL CARBON - 2-60% 
SILICON - *75% 
MANGANESE - 
SULPHUR - 05% 
24OSPHORUS - 


598 
ae 
| 
~ 
a 
but if 
~ 
10n 
lly, 
in 
JINDERS, ROLLS, ENGINEERING CASTINGS, ETC.) — 
ble LEABLE CASTINGS OF ALL DESCRIPTIONS) 
@ Typical Cylinder Pig Iron Specification 


FOUNDRY TRADE JOURNAL 


This Week’s News in Brief 


Trade Talk 


THe RenisHAw IRon Company, have 
restarted their No. 1 blast furnace, which has been 
relined. 

TENDERS ARE BEING INVITED for the erection of 
pithead baths at Fishburn Colliery, Ferryhill, Co. 
Durham. 

Emptoyees or Cruikshank & Company, Limited, 
of Denny Ironworks, were taken on a cruise to 
Arran last Saturday. 

Smith & Grace, Limited, ironfounders, Thrap- 
ston, Northants, are in future to pay their em- 
ployees a full week’s wages for the annual August 
holiday period. 

THe Norra’ British Locomotive Company, 
Lowitep, Springburn, Glasgow, has secured a con- 
tract for the construction of eleven locomotives of 
the Pacific type for the Federated Malay States 
Railways. 

THe appREss of the London office of A. C. Wick- 


man, Limited, will be Thames House, Millbank, 
London, 8.W.1. The telephone number is Victoria 
4383 and the telegraphic address ‘‘ Autosella, 


Sowest, London.” 

MEMBERS OF THE Manchester Association of Engi- 
neers, by kind invitation of Craven Bros. (Man- 
chester), Limited, and of Mr. R. Greenwood, chair- 
man and managing director, are to visit the works 
of Craven Bros. at Reddish on Saturday, July 10, 
1937, at 2.30 p.m. 

THE piREectorsS of the United Steel Companies, 
Limited, have offered assistance to the Social 
Organisation of their Cumberland group in build- 
ing a new welfare hall. The firm have offered a 
donation of £2,500 and a loan of £2,500 to be 
secured by a mortgage. 

Tue British OxyGen Company, Limirep, have 
acquired from the Aberdeen Harbour Board pre- 
mises which are to be used for the supply of oxygen, 
dissolved acetylene, calcium carbide, and acces- 
sories for oxy-acetylene cutting, and the vaporising 
of oxygen sent to Aberdeen in liquid form. 

FouNDRY WORKERS, at a meeting in Swansea last 
week, approved the employers’ offer for an increase 
of 7$ per cent. on the gross weekly earnings, which 
on the craftsmen’s base rate of 70s., means an in- 
crease of 5s. 3d. per week, and on the non-crafts- 
men’s base rate of 52s. 6d., means an increase of 
4s. per week. 

Four woORKMEN lost their lives, and ten others 
were injured at Corby recently, while at work 
on the blast-furnace plant of Stewarts and Lloyds, 
Limited. One of them was seen to collapse, appar- 
ently affected by fumes. Three of his fellow 
ms Ml went to his aid and lost their lives. The 
other ten were not seriously affected. 

NEGOTIATIONS OPENED during the present visit of 
the Russian trade delegation to Clydeside are ex- 
pected to lead to the placing of orders worth at 
least £1,000,000. Machine tools and engineering 
products are what Russia wants most of all at 
present. There is also a possibility of shipbuilding 
contracts being placed. 

ArT A MEETING of the Joint Industrial Council of 
Newbie Engineering Works, Annan, last week, ‘Ir. 
R. R. Stokes, managing director of the firm, inti- 
mated that the directors wished that every em- 
ployee should share in the present boom conditions 
and that all employees would receive 47 hours’ pay 
at their time rates, and the members of the staff 
one week’s pay. 

Mr. J. E. Hurst, of Darlaston Blast Furnaces, 
Darlaston, Staffs, will be pleased to hear from those 
who intend participating in the luncheon to be held 
at the George Hotel, Lichfield, prior to the cricket 
match between the Institute of British Foundrymen 
and the Works Managers’ Association, in order that 
proper provision can be made, Tea will be served 
through the generosity of a few friends. It should 
be particularly understood that every member of 
the Institute is cordially invited to bring a party 
along. 

TWO MORE BLAST FURNACES have been started in 
the Tees-side district, one at the Cleveland works 
of Dorman, Long & Company, Limited, and the other 
at the Seaton Carew ironworks of the South Dur- 
ham Steel & Iron Company, Limited. There are 
now 34 blast furnaces in operation on the North-East 
Coast, compared with 29 a year ago. 


at the Cleveland works will be used for the manu- 
facture of hematite iron, while the Seaton Carew 


The furnace , 


furnace will be engaged on the production of basic 
iron for the steelworks. 

THE INTERESTS OF David Brown Tractors, 
Limited, and Harry Ferguson, Limited, have been 
combined, and a new company is about to be 
formed, with a capital of £100,000. The joint man- 
aging directors will be Mr. David Brown, who is 
also the managing director of David Brown & Sons 
(Hudd.), Limited, and Mr. Harry Ferguson, the 
inventor of the Ferguson farm machinery. The new 
arrangement will enable Mr. Harry Ferguson to 
concentrate on technical development, while Mr. 
David Brown will be responsible for all commercial 
matters, including sales and production. This fusion 
of interests has been necessary to facilitate the rapid 
expansion required to cope with the demand for 
this new farm machinery, and will provide for 
works and plant additions. 

AT MEETINGS held in Berlin to discuss the future 
of the International Ferro-Silicon Syndicate, which 
expires on June 30, it was decided to prolong the 
existing agreement to the end of July to permit 
decisions to be reached on various outstanding points, 
particularly the question of price control. Official 
quotations of the Syndicate have not been changed 
during the last few years, although costs of pro- 
duction have advanced, and producers, principally 
those in Sweden, now suggest that corresponding 
price increases might be made. An all round in- 
crease in prices would, it is believed, result in 
various difficulties, not only in marketing, but alse 
as regards the self-supply of constituent works. 
There appears to be a certain measure of support 
among members of the Syndicate for the dissolution 
of the organisation, so as to give complete freedom 
to incorporated producers in respect of both pro- 
duction tonnage and prices 


Personal 


Mr. Rosert SmitH, who is employed by Alex. 
Shanks & Son, Limited, Dens Ironworks, was 
severely injured in a works accident at Peterhead 
last week. 

Mr. Frank Russet, chairman and managing 
director of General Refractories, Limited, is leaving 


for the United States on a tour of American re- 
fractories works. He will return about the end of 
July. 


Mr. W. W. MacArtuur, general manager of Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
Scotswood, Newcastle-upon-Tyne, has been appointed 
general manager of Blackburn Aircraft Company, 
Limited, East Yorkshire. 

Mr. H. N. Bassett, chief chemist of the Egyptian 
State Railways for the last ten years, will be avail- 
able for another post when his present contract ex- 
pires in the near future. He will be in England for 
a few days in July before leaving on a pleasure trip 
to the Argentine. He will return to England about 
the end of September until the middle of October. 
Whilst in this country his address will be c/o H. H. 
Chilton, Esq., The Manor, Willenhall, Staffs. 


Wills 
director of Greenside 
Company, Limited, iron- 


Hopkin, ARTHUR, 
Foundry 


founders a .. £23,071 
SHorton, CHARLES, of Smethwick, a direc- 

tor of Shotton Bros., Limited, iron- 

founders, of Oldbury .. £10,356 
Percy of Solihull. 

chairman of William Allday & Com- 

pany, and a director of Allday & 

Onions, Limited. engineers, of Small 

Heath ae £15.036 


Obituary 


Mr. THomas RicHarp GrRimwoop, a director of 
the Enamelled Metal Products Corporation (1933), 
Limited. has died at the age of 76. 

Mr. W. W. Boutter, President of the Canadian 
Car & Foundry Company, Limited, has died in 
Montreal, aged 74. During his career Mr. Butler 
has been direc.or of the American Steel Foundries, 
and established the Dominion Steel Car Company’s 
plant in Montreal. 
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Progress Report 


Although on first impression the time of seven 
working days seemed considerable, the organisers 
of the International Foundry Congress in Paris 
proved themselves wise in having allowed ample 
time in a city so large as Paris, so full of dis- 
tractions, and in particular offering this year 
the great Exposition Internationale. It would be 
idle to deny the disappointment of visitors at its 
incomplete and unfinished state, but a tribute 
must be paid to this typically French conception, 
in which a large area of Paris, including a 
stretch of the river and some of its most impor- 
tant bridges, are enclosed and given over to the 
Exhibition. Probably only Parisians can say 
whether this is done without serious disturbance 
te the daily life of the city or not. The British 
party travelled on the outward journey with the 
Lord Mayor of London, going to open the British 
Pavilion, to help in completing which a group of 
British workers had been hurriedly taken across. 
It was formally opened on Saturday, June 19, 
but the visitors were unable to gain any impres- 
sion or to compare it with the Russian and 
German buildings, because, although ‘ opened,”’ 
it was not open to inspection. 

The work of the Congress went according to 
plan and technical sessions were held, as was a 
meeting of the International Test Bar Committee 
and two other international committees. The 
closing days were given over chiefly to further 
technical sessions and visits. The weather was 
fine on the whole, and the taxis appeared to go 
faster than ever. The British party is a repre- 
sentative group, headed by the new President, 
Mr. C. W. Bigg, and undoubtedly found the time 
well spent. 


Company Reports 


Greenwood & Batley, Limited.—Ordinary dividend 
for the year to March 31 of 7 per cent. 

British Oxygen Company, Limited.—Half-year’s 
dividend on the 64 per cent. cumulative preference 
shares. 

Laurence, Scott & CElectromotors, Limited.— 
Dividend on the 5 per cent. £1 cumulative redeem- 
able preference shares for the half-year to June 30, 
1937. 


Edgar Allen & Company, Limited.—Profit for year 
ended March 31, after providing £20,000 for taxa- 
tion, £54,756; brought in, £23,762; preference divi- 
dend, £11,437; dividend on the ordinary shares of 
74 per cent., £16,160; to general reserve, £12,500; 
staff pension fund, £5,000; carried forward, £33,420. 

Electric Construction Company, Limited.—Profit 
for year ended March 31, after providing for deben- 
ture interest and depreciation, £60,366; brought in, 
£16,181; preference dividend, £4,395; dividend of 
10 per cent. on the ordinary shares, £30,000; em- 
ployees’ superannuation fund, £2,500; dividend 
equalisation fund, £10,000; general reserve, £10,000; 
carried forward, £19,652. 


New Company 


(From the Register compiled by Jordan & Sons, 
Limited, a Registration Agents, 116 to 118. 
Chancery Lane, London, W.C.2.) 

A. N. Wilkinson & Company, Limited, Union 
Street, Rotherham.—Capital: £5,000. Iron and 
brass founders. Directors: H. Buckley, A. N. 
Wilkinson and W. Hetherington. 


Contract Open 


Cairo, July 31.—43,500 metres of spigot and socket 
cast-iron pipes, ranging from 24 in. to 12 in. dia. ; 
35 cast-iron sluice valves, ranging from 6 in. to 
12 in. dia., and 4 cast-iron non-return valves, 
ranging from 8 in. to 12 in. dia., for the Ministry 
of Public Works, Tanzim Department. The De- 
partment of Overseas ~ Trade. (Reference  T. 
2+,043/37.) 


534 
| 
i 
| 


JUNE 24, 1937 


For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 
production being under careful laboratory 
control Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enuie to the nearest Sales Office : 


GENERAL REFRACTORIES LTD., 


Genefax House, Sheffield 


Telephone : Telegrams : 


Sheffield 31113 (6 lines). “ Geriefax, Sheffield.” 
LONDON OFFICE: Russell House, Adelphi, W.C.2. 

Telephone: Temple Bar 7361. Telegrams: ‘‘Genefax, Rand-London.’’ Mr. A. C. Turner. 
SCOTTISH OFFICE: MANCHESTER OFFICE: SWANSEA OFFICE : CARDIFF OFFICE: 
48, West Regent Street, 9, Albert Square, Metropole Chambers, 17, Windsor Place, 

Glasgow. Manchester, 2. Wind Street, Swansea. Cardiff. 

Telephone: 3009. Telephone: Blackfriars 6130. Telephone: 3680. Telephone: 5796. 
Telegrams: Telegrams: ‘Telegrams: Telegrams: 
Genefax, Glasgow.’’ Genefax, Manchester.’’ ** Genefax, Swansea.’’ Genefax, Cardiff.’’ 


(Mr. C. A. G. Thomson.) (Mr. S. G. Throssell.) (Mr. D. Hood-Williams.) (Mr. F, E. Rutter.) 
MIDDLESBROUGH OFFICE: Halifax Buildings, Exchange Place. 
Telephone : Middlesbrough 3313. Telegrams: ‘‘Genefax, Middlesbrough. 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
position. High Silica Sand 
has eliminated practically all 
these from many foundries 
and to-day we have your 
‘Yorkshire Sand’ which acts 
almost like a chill, and leaves 
the skin of the casting blue- 
black and as clean as cast 


iron. 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out. of the mould, 
the latter looks as if it could 
be used over again, just like 


a permanent mould.” 
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Raw Material Markets 


While producers in all districts continue to 
despatch heavy tonnages of iron and steel, there 
remains a large demand from home sources which 
must inevitably be neglected. Overseas consumers 
would willingly pay much higher prices for supplies 
than are obtained in the home market, but makers 
are adhering to their policy of meeting home orders 
before accepting fresh export business. 


Pig-lron 

MIDDLESBROUGH. — Steelworks continue to 
take up a large proportion of the pig-iron output 
and any additional supplies that become available 
are readily used at the steel plants. The outlook 
is not a happy one as far as the general body of 
consumers is concerned. New business is based on 
No. 3 Cleveland G.M.B. at 101s. per ton in the 
Middlesbrough area, 103s. on the North-East Coast, 
104s. in Falkirk and 107s. on Clydeside. No. 1 
foundry iron is 2s. 6d. extra, while No. 4 foundry 
and No. 4 forge are 1s. less than the foregoing 
figures. Deliveries of hematite are of a hand-to. 
mouth nature and are likely to remain so for a 
considerable period. Outputs have generally been 
disposed of over the rest of the year, although 
some makers are less heavily committed. Export 
inquiries are having to be neglected, although over- 
seas consumers offer to pay heavy premiums on 
the home prices, which are governed by the quota- 
tion of 123s. for East Coast No. 1—delivered 
Middlesbrough. 

LANCASHIRE.—The pressure for deliveries in 
this area has increased as a result of better activity 
at the textile-emachine makers’ plants. Other 
centres of consumption also are taking up large 
tonnages, but deliveries are having to be carefully 
rationed and users cannot hope to have the whole 
of their requirements satisfied for some time to 
come. Special grades are also difficult to procure, 
while there is a pronounced shortage of hematite. 

MIDLANDS. — Steady deliveries are being made 
against contracts, but supplies only account for 
art of the heavy requirements of the consumers. 

he outlook is difficult, as producers are unwilling 
to sell too far ahead and most furnaces have already 
disposed of their outputs. As a result, Continental 
material is being taken up at much higher prices 
than the home figures. Northants No. 3 foundry 
iron is quoted at 103s. 6d. for delivery in the second 
half of the year, with Derbyshire, Lincolnshire and 
North Staffordshire material at 106s., delivered 
locally. An additional 11d. per ton is invoiced if 
delivery into works is stipulated. Special irons are 
only available in small tonnages; low-phosphorus 
iron is quoted at £6 5s. ‘to £7 5s., according to 
quality and position of the consumers’ works, while 
refined iron is quoted upwards from about £8. 
Hematite production is well sold ahead and there 
is little for disposal on the open market. West 
Coast mixed numbers are quoted at £6 14s. 6d., and 
East Coast No. 3 at £6 13s. 6d. per ton, less 5s. 
rebate. 

SCOTLAND.—Arrivals of iron from abroad have 
considerably relieved the pressure for supplies; but 
this is merely a temporary phase, and, unless further 
tonnages are forthcoming, the position will again 
become urgent, as home production is not nearly 
adequate to meet inquiries. No. 1 foundry is quoted 
at 115s. 6d., with No. 3 at 113s., delivered f.o.t. 
furnaces. No. 3 Cleveland iron is quoted at 104s. 
f.o.t. Falkirk and 107s. f.o.t. Glasgow. Hematite 
is quoted at 123s., British basic 107s. 6d. and Indian 
basic 100s. per ton, all delivered steelworks, less 
5s. rebate. 


Coke 


Activity in the foundry-coke market continues 
unabated and orders have been placed with some 
producers for deliveries up to the end of the year, 
while, in other cases, makers refuse to accept 
orders involving deliveries after the end of Sep- 
tember. For delivery in Birmingham and district, 
best Durham coke is officially quoted on the basis of 
49s. 6d. per ton, but slightly more is being paid 
at times. The price of Welsh coke varies from 
47s. 6d. up to 62s. 6d. per ton. 


Steel 


The features of the steel market are the con- 
tinuous pressure on the part of the consumers to 
obtain deliveries against existing contracts and the 
difficulty of placing new business, says the official 


report of the London Iron and Steel Exchange. 
Many of the producers have sold their output until 
the end of the year and are unable to accept orders 
for any definite delivery, Heavy imports of steel- 
making pig-iron have relieved the immediate needs 
of the steelworks with regard to their raw materials. 
In the semi-finished steel section of the market, the 
scarcity of steel is severely felt. Arrangements have 
been made, however, by which it is hoped that all 
the consuming works will receive more regular sup- 
plies from British producers. There is a strong home 
demand for finished steel, but comparatively little 
new business is passing. Steelmakers have sold so 
far ahead that they are reluctant to accept fresh 
commitments, although production appears to be ex- 
tending. There is an active export demand, but, in 
view of the heavy home requirements, only a portion 
of this can be satisfied. 


Scrap 


While the demand for iron and steel scrap gener- 
ally remains on a heavy scale, some relief appears 


to have been afforded to the market by the arrival tons. 


of large tonnages from abroad. As far as steel 
material is concerned, there can be little doubt that 
the control of sales has had the effect of releasing 
additional supplies. The steelworks continue to 
take up all available tonnages gnd there is still only 
a meagre tonnage for disposal on the open market. 
Pig-iron deliveries appear to have increased some- 
what, especially in Scotland, and this also has 
helped to ease the position with regard to scrap. 


Metals 


Considerable weakness has been experienced at 
times in all the non-ferrous metal markets during 
the week, and liquidation has met with little resis- 
tance. Nevertheless, when selling has ceased, prices 
have shown an immediate tendency to recover par- 
tially. With regard to the trend in the immediate 
future, Henry Gardner & Company, Limited, in their 
weekly report, point out that, although the volume 
of trade appears to continue unabated, the fall in 
values, due to the rectification of an overbought 
situation, has, of course, wiped out speculative 
profits to a very great extent, both in commodities 
and shares, and, hence, it is more than likely that 
the present feature of caution and hesitation will 
continue for some time. 


Copper.—The Board of Trade returns for the 
month of May reveal that imports of copper during 
that month were 35,901 tons, against 23,097 tons in 
May, 1936, while imports for the five months were 
145,420 tons in 1937, against 120,923 tons in the 
corresponding period of last year. Exports also were 
higher at 13,673 tons in May of this year, as 
compared with 8,279 tons in May, 1936, while 
exports in the five months totalled 56,850 tons, 
against 39,297 in the first five months of 1936. A 
moderate demand has been experienced recently ; 
world consumption is reported to be well maintained. 
Monetary difficulties in France, culminating in the 
resignation early on Monday morning of M. Léon 
Blum’s Popular Front ’’ Government, naturally 
have had their effects on trade, while the continu- 
ance of the violent strikes in the United States has 
further upset commercial relations in that country. 
The Year Book published by the American Bureau 
of Metal Statistics indicates that world copper con- 
sumption for the years 1934. 1935 and 1936 was 
respectively 1,358,900, 1.629.400 and 1,879,900 metric 
tons. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £53 7s. 6d. to £53 10s. ; Friday, 
£53 12s. 6d. to £53 15s.; Monday,’ £52 10s. to 
£52 12s. 6d.; Tuesday, £53 to £53 2s. 6d. ; Wednes- 
day, £55 7s. 6d. to £55 10s. 

Three Months.—Thursday, £52 18s. 9d. to 
£53; Friday, £53 2s. 6d. to £53 5s.; Monday, 
£52 7s. 6d. to £52 10s.; Tuesday, £52 12s. 6d. to 
£52 17s. 6d.; Wednesday, £54 12s. 6d. to £54 15s. 

Tin.—As a direct result of the strikes at the steel 
plants in the United States, activity at the tinplate 
mills has declined within the past few weeks from 
105 per cent. of normal capacity to between 85 and 
90 per cent. Other industries also are affected by 
labour disputes and the industrial outlook cannot 
be accurately gauged at present. As so often is 
the case, the strikes in America have come at a 
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time when the plants have as much business as 
they can cope with, even when working to capacity. 
It is reported that the reduction in the rate of 
operations at the tinplate mills has reduced American 
consumption of tin by about 600 tons a month. 
It is understood that consumers in the United States 
are being criticised for not contracting for their 
prospective requirements for this summer, and there 
have been intimations that a hand-to-mouth buying 
policy will prove to be expensive. 

The International Tin Research and Development 
Council announce an important revision in the tin 
statistics published in the Cvouncil’s Bulletin for 
June, whereby they now include the quantities of 
tin smelted and consumed locally in such countries 
as Japan and Australia. This revision has been 
applied to the figures for past years, as well as for 
the current year, so that these statistics now cover 
practically the whole of the world’s production and 
consumption of tin, excluding only the quantities 
refined and consumed locally in China, in: respect of 
which no information is available. World statistics 
for the years 1934, 1935 and 1936 on the new basis 
are given as follow :—Production (tons), 114,881, 
146,819, 178,226; consumption (tons), 122,790, 
148,713, 162,738. Consumption in the year ended 
April, 1937, in comparison with the statistics for the 
previous year, was 173,683 tons, against 156,391 


Official quotations were as follow :— 

Cash.—Thursday, £246 15s. to £247; Friday, £246 
te £246 5s.; Monday, £245 5s. to £245 15s.; Tues- 
day, £245 l5s. to £246; Wednesday, £247 15s. to 
£248. 

Three Months.—Thursday, £246 to £246 10s. ; 
Friday, £245 10s. to £245 15s.; Monday, £244 10s. 
to £244 l5s.; Tuesday, £245 to £245 10s.; Wednes- 
day, £246 l5s. to £247. 


Spelter.—Dull and featureless conditions have con- 
tinued to prevail in this market and there is little 
immediate prospect of any material improvement. 
Supplies of high-grade metal remain on the short 
side. 

Daily market prices :— 

Ordinary.—Thursday, £20 18s. 9d.; Friday, 
£20; Monday, £20 8s. 9d.; Tuesday, £20 12s. 6d. ; 
Wednesday, £21. 


Lead.—Exports of lead in May last were 10,757 
tons, against only 2,889 tons in May, 1936. For 
the five months of 1937, exports totalled 30,606 tons, 
as compared with 19,221 tons in the corresponding 
period of last year. Imports at 28,489 tons in May 
of this year compare with 33,031 tons in the same 
month of last year. while imports for the first five 
months of 1937 and 1936 totalled 142,716 tons and 
153,885 tons respectively. Business has again been 
quiet, but earlier in the week some buyers took 
advantage of the low quotations to re-enter the 
market for small tonnages. It is understood that 
British Lead Mines, Limited, with a capital of 
£50,000, has been formed to explore the lead re- 
sources of the United Kingdom 

Day-to-day quotations :— 

Soft Foreign \Prompt).—Thursday, £22 1s. 3d.; 
Friday, £21 8s. 9d. ; Monday, £21 12s. 6d. ; Tuesday, 
£21 18s. 9d.; Wednesday, £22 18s. 9d. 


Catalogue Received 


Industrial Furnaces. The receipt of Publication 
No. 8/8, issued by Stein & Atkinson, Limited, 
47, Victoria Street, London, S.W.1, caused 
us to reflect that this was probably the first 
time that a serious piece of trade literature 
emanating from one of the internationally-known 
steelworks engineers had thought it wise to in- 
clude more than an odd example or so of work 
carried out for the foundry industry. Whilst 
in the main, illustrated descriptions are given of 
gargantuan producers, melting and rolling mill 
and heat-treatment furnaces, much space is de- 
voted to the annealing of steel castings, the 
melting of iron and non-ferrous metals by the 
oil-fired rotary furnace, and the handling of 
malleable annealing pots. In the past this type 
of concern was inclined to restrict its activities 
to iron and steel works plant, and we are sure 
that by embracing the foundry industry, a 
better load will be assured during the inevitable 
slack periods. The brochure runs to 40 pages 
and is splendidly illustrated. 
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° Will be 
gladly sent 
on request 


Head Office: ADELAIDE HOUSE, LONDON, E.C.4. Telephone: Mansion House 5561 & 8074 (6 lines). Telegrams: “Cryolite, Bilgate, London.” 
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COPPER 
Standard cash 55 7 6 
Three months 5412 6 
Electrolytic 61 0 0 
Tough 62 2 6 
Best selected 62 12 6 
Sheets 93 7 6 
India 74.17 6 
Wire bars 6217 6 
Ingot bars 62 17 6 
H.C. wire rods 67 7 6 
Off. av. cash, May 61 4 8), 
Do., 3 mths., May 58 6 4, 
Do., Sttimnt., May 61 3 5 
Do., Electro, May 6413 57, 
Do., B.S., May . 65 0 0 
Do., wire bars, May 65 13 143 
Solid drawn tubes 14d. 
Brazed tubes 14d. 
ire 10}d. 
BRASS 
Solid drawn tubes 12}d. 
Brazed tubes 143d. 
Rods, drawn 11d. 
Rods, extd. or rlld. 
Sheets to 10 w.g. 10d. 
Wire va 93d. 
Rolled metal ‘ 97d. 
Yellow metal rods. . 
TIN 
Standard cash. 247 15 0 
Three months 246 15 0 
English 247 15 0 
Bars. a 250 0 0 
Straits ae 249 0 0 
Eastern ‘a 249 7 6 
Banca (nom.) — 
av. cash, May 250 16 114% 
Do., 3 mths., May 248 12 81%, 
Do., Sttlmt., May 250 16 10,4, 
SPELTER 
; 21 0 0 
Remelted .. 19 0 0 
ee 1810 0 
Electro, 99.9 23 10 0 
h 2117 6 
India 19 10 0 
Zinc dust 30 0 0 
Zinc ashes 715 0 
23 4 
23 1 104, 
LEAD 
Soft foreign, ppt. . 22:38 
Empire (nom.) .. 2213 9 
English ee -- 2415 0 
Off. aver., May 23 18 1033 
Aver. spot, May .. 0 
ALUMINIUM 
ts . £100 to £105 
Wee 1/3 to 1/4 lb. 
Sheet and foil es 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 


Rote. English 3410 0to35 0 0 
Do.,V.M. ex-whse.34 10 Uto35 0 0 
28 10 0 


ANTIMONY 
English -- 8210 0 to 83 10 
Chinese, ex-whse. .. 
Crude, c.i.f... me 36 10 


QUICKSILVER 
Quicksilver. . 15 5 3 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silicon— 
25% 1210 Otol4 0 0O(nom.) 
45/50% 1015 Otol2 0 0 (nom.) 
75% 1515 Otol7 0 O(nom.) 


ooo 


Ferro- 
35/50% . 


12/8 Ib. Va 
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RAW MATERIALS—PRICE LIST 
(Wednesday, June 23, 1937) 


Ferro-molybdenum— 


70/75% carbon-free 4/9 Ib. Mo. 
Ferro-titanium— 

20/25% carbon-free 9d. db. 
Ferro-phosphorus, 20 /25% £21 to £22 
Ferro-tungsten— 

80/85% .. . .5/- Ib. (nom.) 
Tungsten metal powder— 

98/99% .. 5/14 lb. (nom.) 
Ferro-chrome— 

2/4% car. kis SH 

4/6% car. .. 2210 0 

6/8% car. oy .. 2210 0 

8/10% car. 2210 0 
Ferro-chrome— 

Max. 2% car. .. .. 3210 0 

Max. 1% car. .. 3515 0 

Max. 0.5% car... .. 3610 0 

70% carbon-free 94d. Ib. 
Nickel—99.5/100% . £180 to £185 
“F” nickel shot .. ..£165 0 0 
Ferro-cobalt, 98/99% 8/6 Ib. 
Metallic chromium— 

96/98% .. 2/5 Ib. 
Ferro-manganese— 

76/80% loose £1616 Otol7 5 0 

76/80% packed £17 15 Otol8 5 0 

76/80% export . £20 0 0 
Metallic manganese— 

94/96% carbon-free 1/3 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. 7d. 
Finished bars, 18% tungsten 3s. 6d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and iaiete 3 in. 


and over 4d. lb. 
Rounds and squares, under 
Do., under fin. to in. .. 1/- Ib. 
Flats 4 in. X 3 in. to under 
lin. x } in. ; d. Ib. 
Do., under in. in. 1/- lb. 
Bevels of approved sizes 
and sections 
Bars cut to length, 10% extra. 
SCRAP 
South Wales(West)—£ s. d. £ 8. d. 
Heavy steel, best 3 7 6to3 10 0 
Mixed iron and 
steel Re 3 5 Oto3 7 6 
Heavy castiron 3 8 Oto3 10 0 
Good machinery .. 4 2 6 
Cleveland— 
Heavy steel, best 3 6 6to3 9 0 
Heavy cast iron 
Heavy machinery 410 0 
Midlands— 
Short heavy steel 315 Oto4 O 0 
Light cast-iron 
scrap 3.5 0 
Heavy wrought 
iron 40 O0to4 5 0 
Steel turnings 2 2 6to2 & O 
Scotland— 
Heavy steel, best 3 4 6to3 7 0 
Ordinary castiron 4 7 6to410 0 
Cast-iron borings 2 0 Oto2 2 6 
Wrot-iron piling 410 Oto412 6 
Heavy machinery 413 6to415 0 
London—Merchants’ buying prices, 
delivered 
(clean) 45 0 0 
28 0 0 
ina (less usual draft) 1710 0 
Tea lead .. 22 
New aluminium cuttings 044 0 
Braziery copper .. - 389 00 
Gunmetal .. én -- 4 0 0 
Hollow pewter... 160 0 0 
Shaped black pewter 115 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 83/6 
” No. 3 81 [- 
a No. 4 80/- 
Forge No. 4 80/- 
HematiteNo.1 .. ..  123/-* 
Hematite M/Nos. .. 122/6* 
N.W. Coast— 
Hem. d/d Glas. .. 123 /-* 
» 134 /6* 
Malleable iron on dd ‘Birm. .. 160/- 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. 83 /- 
» No.3 fdry. . 86/- 
Northants forge 80/6 
fdry. No. 3 83/6 
fdry. No. 1 86/6 
Derbyshire forge .. 83 /- 
o fdry. No. 3 86 /- 
fdry. No. 1 89/- 
Scotland— 
Foundry, No. 1, f.o.t. 115/6 
No. 3, f.o.t. 113/- 
Cleveland No. 3, Glasgow 87/- 
Falkirk .. 84/- 
Scottish hem. M/Nos. d/d.. 123 /-* 
Sheffield (d/d district)— 
Derby forge 80/6 
»  fdry. No. 3. 83/6 
Lincs forge 80/6 
»  fdry. No. 3. 83/6 
W.C. hematite 128 /6* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 89 /- 
Staffs fdry. No.3 .. 89/- 
Northants fdry. No. 3 87/6 
Cleveland fdry. No. 3 89/- 
Glengarnock, No. 3 136/- 
Clyde, No. 3 ss 136/- 
Monkland, No.3 .. 136/- 
Summerlee, No. 3 136/- 
Eglinton, No.3 . 136/- 
Gartsherrie, No. 3 136/- 
Shotts, No. 3 136/- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 
Usual district deliveries for iron ; delivered 
consumers’ station for steel. 


[A rebate of 15/- per ton for steel sections, 
plates and joists is obtainable in the home 
trade under certain conditions.) 


Iron— Sad £s. 
Nut and boltiron 105 15 0 
Hoops -. 1215 0 
Marked bars (Staffs) fot. 14 7 6 
Gas strip 1215 0 


Bolts and nuts, } in. x 4 in. 
17 10 0O and up. 


Steel— 

Plates, ship, etc.11 8 Otoll 10 6 
Boiler plts. 1118 Otol2 O 6 
Joists ll O 6 

Rounds and squares, 3 in. 
to 5} in. 12 0 6 

Rounds under 3 in. to fi in. 
(Untested) ll 9 
Flats—8 in. wide and over ll & 6 
», under 8 in. and over Sin. 11 10 6 
Rails, heavy cae 2 
Hoops (Staffs) ae 12 4 0 
Black sheets, 24g. (4-t. lots) 15 15 0 
Galv.cor.shts. ( , ) 1910 0 
Galv. flatshts. ( , ) 20 0 0 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton lots.. 7 17 6 
Sheet bars .. ss. 
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PHOSPHOR BRONZE 
Per Ib. basis 


Strip .. 123d. 
Sheet to 10 w. 133d. 
Wire 143d. 
Rods . 15d. 
Tubes . 20d. 
Castings 16d. 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor Lo (5%) £30 above 

price of English ingots. 


C. Currrorp & Son, 
NICKEL SILVER, &c. 
Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to1/9 

To 12 in. wide 1/3} to 1/93 

To 15 in. wide 1/3} to 1/93 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/103 

To 25 in. wide 1/5 to 1/11 
Ingots for spoons and forks 9d. to 1 /54 
Ingots rolled to spoon size 1/- to 1/84 
Wire round— 

to 10g. 1/6} to 2/14 


with extras according to gauge. 
Special 5ths quality turning rods ip 
straight lengths, 1/5} upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Is. 
No. 2 foundry, Phila. .. 25.76 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm. 20.38 
Basic, Valley. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley 23.50 


Ferro-mang. 80%, seaboard in 102.50 


O.-h. rails, h’ ie at mill 42.50 
Sheet bars .. 37.00 
Wire rods .. 47.00 
Cents. 
Iron 2-40 
Steel bars ; 2.45 
Tank plates 2.25 
Beams, etc. 2.15 
Skelp, grooved steel 2.10 
Steel hoo 2.40 
Sheets, black, No. 24 2.40 
Sheets, galv., No. 24 3.80 
Wire nails -- 3.96 
Plain wire 2.90 
Barbed wire, galv. _ 3.40 
Tinplates, 100-lb box .. $5.36 
COKE (at ovens) 
Welsh foundry .. 42/6 
» furnace . 36/- 
Durham foundry 38/6 
furnace 36/6 
Scotland foundry 34/6 
a furnace 32/6 
TINPLATES 


f.o.b. Bristol Channel ports. 
cokes 2014 per box 24/6 to 25/6 
28x20, 49 /- to 51/- 
20x10 34/6 to 35/6 
183x114 ,, 24/9 to 25/9 


C.W. 20x14 22/- to 23/- 

23x20 45 /- to 46/6 

20x10 31/- to 32/6 

23/— to 25/- 
SWEDISH IRON & STEEL 
Pig-iron £12 0 Oto£l3 0 0 
Bars-hammered, 

basis £20 0 Otof2l 0 O 
Bars and nail- 

rods, rolled, 

basis £19 0 Oto£20 0 O 
Blooms £16 0 Otofl7 0 
Keg steel £27 0 0to £30 0 0 
Faggot steel £20 0 Oto£25 0 0 
Bars and rods 

dead soft st’1£19 0 Oto£20 0 

All per English ton, f.o.b. Gothenburg 


[Subject to an exchange basis of 
Kr. 19.39 to £1.) 


Jui 
i 
a 
Ju 
= 
Pj 
Ca 
Cea 
‘ st 
Be 
| Pi 
Cs 
St 
: Se 
i Bi 
H 
= 


basis 


JUNE 24, 1987 


FOUNDRY TRADE JOURNAL 


DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft foreign. prompt) 
Standard Copper (cash) £0. d. 
© a 4, June 17 .. 24615 Odec. 20/- June 17 20 13 9 ine 8/9 June 17 .. 22 1 38 ine. 2/6 

June 17 .. 53 7 6 dec. 2/6 w 15/- 18 20 0 Odec. 13/9 18 .. 21 8 O9dec. 12,6 
18 53 12 6 ine. 5/- 15/- 21 20 8 9 ine 8/9 21 .. 2112 6 inc. 3/9 
21 5210 Odec. 22/6 22 24515 ine 10/- 22 3/9 63 
22 53 0 ine. 10/- 23 247 15 O ,, 40/- 23 7/6 23 2218 9 ., 20/- 

Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (Englisn, 
s. € d. £ 8, d. £ s. d. 

June 17 .. 60 0 O No change June 17 .. 247 0 Odec. 20/- June 17 23 5 0 ine. 8/9 June 17 .. 24 0 0 No change 
18 60 0 0 ,, ” 8 15/- 18 2210 Odec. 15/- 18 .. 2310 Odec. 10/- 
. 21 .. 5910 Odec. 10/- * 21 .. 24510 O ,, 15/- + 21 22 18 9 ine. 8/9 ” 21 .. 2310 O No change 

22 .. 5910 No change 22 .. 246 0 Oine. 10/- 3/9 22 23:15 ine. 5/- 
23 61 Oine. 30/- 35/- 23 .. 2310 O ,, 7/6 23 2415 0 ,. 20/- 
Imports and Exports of Pig-iron, Castings, etc., in May and the Five Months 1937, compared with May and the Five Months 1936. 
May. Five months, May. Five months. 
1936. 1937. 1936. 1937. 1936. 1937. 1936. 1937. 
Tons. Tons. Tons. Tons. £ £ £ £ 
Imports. 
Pig-iron—from British India vis 12,244 11,029 34,719 65,133 38,030 38,858 108,162 224,685 
;» Other British Countries — — 5,041 21,047 
is »» Foreign Countries .. 8,795 13,464 18,278 32,105 35,918 78,117 84,318 187,245 
Total 21,039 24,493 52,997 102,279 73,948 116,975 192,480 432,977 

Castings and forgings .. 673 127 3,608 1,049 26,499 5,259 121,445 32,510 

Cast pipes and fittings. . 99 75 544 416 4,083 2,571 20,055 11,904 

Stoves, grates, etc. 79 48 302 258 8,501 6,974 34,243 36,646 

Baths .. oe és 561 1,026 2,810 4,260 13,916 25,027 70,946 101,984 

Hollow-ware, all kinds 258 260 1,347 1,444 14,998 16,096 77,761 86,585 

Exports, 

Pig-iron, forge and foundry 5,980 7,540 22,695 44,609 25,552 43,576 87,543 219,640 

acid a 1,941 5,971 14,279 26,644 6,984 33,967 49,389 138,608 

‘i basic .. 3 102 108 496 12 457 557 2,886 
Total 7,924 13,613 37,082 71,749 32,548 78,000 137,489 361,134 

Castings and forgings .. is be sia 379 385 1,944 1,422 13,152 14,041 69,137 52,282 
Cast pipes and fittings, up to 6 in. diameter “ ba 5,537 6,331 23,437 25,223 65,325 65,105 263,011 266,904 
over 6 in. 3,022 4,155 17,986 16,830 26,952 31,835 147,615 131,554 

Stoves, grates, etc. : me a Pe 770 973 4,225 4,979 40,261 51,164 214,542 262,772 

Sanitary cisterns ~ oe ee 249 345 1,271 1,562 7,827 12,256 40,042 51,555 

Bedsteads, including tubes therefor .. 385 607 2,067 2,544 14,611 21,340 77,179 94,254 

Hollow-ware .. 529 391 2,255 2.218 16.330 14,959 78,190 76,656 


WILLIAM JACKS COMPANY, 


- WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


93, HOPE ST., GLASGOW, C. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


CENTRAL CHAMBERS, 


IRON 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED 


ON-FERROUS Foundry Foreman seeks post. 

Thoroughly experienced in all classes of 
high-pressure Admiralty marine work, motoi 
and aero castings.—Write : Box 450, Offices of 
Tue Founpry JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


OLL CASTER, wide experience in manufac- 
ture of chilled plate rolls, hot and coid 
sheet and tin mill rolls, grain rolls, ete., 
requires position. Fully conversant with tackle 
required. Capable of taking complete charge.— 
Box 444, Offices of THe FounprRy ‘1RADE 
JouRNAL, 49, Wellington Street, Strand. 
London, W.C.2. 
RESSER (Foreman) for Steel Foundry 
situated Kast Coast Scotland, specialising 
in medium and iight weight castings. Applicant 
must have good experience in tie heat-treat- 
ment, dressing and welding of high-priced cast- 
ings and be tnoroughly acquaimted with modern 
engineering requirements. Must have had 
previous controi of labow: and be capable of 
organising. Apply stating age, salary, and full 
particulars to Box 456, Otfices of THe FouNDRY 
Trave Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


MANAGER for Research and Development 
’ Dept. wanted by large Gas Appliances 
manufacturers in Dominions. Must have 
thorough knowledge construction design cookers, 
water heaters Write stating age, experience, 
salary required, to: Box 438, Offices of Tur 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


FRREQUIRED at once, Metal Pattern Maker, 

sound experience of plating metal pat- 
terns and general repairs. Permanent position 
for good man. Reply stating age, experience. 
Sound job for right man.—Box 454, Offices of 
Tue Founpry Tribe Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


REQUIRED for large Ironworks in India, 

Engineering Assistant having tech- 
nical training with works and drawing olfice 
experience. Preference given tu applicants well 
grounded in general engineering and ioundry 
estimating work and accustomed to handling 
technical correspondence. Five years’ agree- 
ment, subject to renewal; salary Rs. 600 to 
Rs. 750 per month, according to experience. 
Free unfurnished quarters, free passage out ard 
home, generous provident fund. Apply by 
letter. with copies of testimonials, stating age. 
to: ENGINEER,” c/o W. Assorr, Lrp., 32. 
Eastcheap, London, E.C.3. 


( LD-ESTABLISHED Light Alloy Foundry 

in Midlands require Metallurgist to take 
charge of melting and heat-treatment depart- 
ments, under supervision of Chief Metallurgist. 
Scope to work in conjunction with modern 
laboratory, State in detail training, experience. 
age, and salary desired.—Box 446, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


@ UPERINTENDENT required for Ferrous 
*? and Non-ferrous Foundry in Midlands 
engaged chiefly on automobile production, em- 
ploying approximately 400 hands. Must possess 
practical and laboratory knowledge, energy, 
vision, and an aptitude for keeping delivery 
requirements on high-class cylinder and kindred 
components. Generous remuneration for right 
man. Apply stating age, experience, and salary 
required.—Box 452, Offices of THe Founpry 
TRADE JourRNAL, 49, Wellington Street. 
Strand, London, W.C.2. 


ANTED for small Malleable Foundry pro- 
ducing 15 tons weekly, Foreman Moulder 
capable of fixing prices for piecework. Pro- 
gressive position. State age, wage, and experi- 
ence.—Box 430, Offices of THe Founpry TRADE 
a 49, Wellington Street, Strand, London. 
-C.2. 


WANTED, for Light Castings Iron Foun- 

dry, young man with up-to-date theoretical 
and practical knowledge of sand, metal mould- 
ing and melting. Castings for wet process 
enamelling; plating and painting. State age 
and details of training —Box 442, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PATENT 


MACHINERY—Continued 


ATENT No. 14,478.—Combination Con- 
vertible Fire Grate. Simple instantaneous 
conversion from kitchen to dining-room. Open 
to negotiate with manufacturers on participating 
terms.—J. H. Hatrorp, Danehurst, 8, Barr 
common Road, Walsall. 


MACHINERY 


WVANTED.—One Cupola, must be in first 
class condition, to melt 2-3 tons per hr. 
NorrHamMeton Founpry Co., Northampton. 


JYOUNDRY Ladles by Evans, from 2 to 
7 tons capacity; also Moulding Machines. 
-—BeL_L, Waiter Street, Leeds, 4. 


VOR disposal: Two Foundry Cupola Charg- 

ing Hoists, inclined type, complete with 
220-volt. d.c. motor and hoisting gear. Can be 
inspected at Messrs. Works, 
Stamford (Rutland Works), Lincs. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. ity 


AND MIXERS AND AERATORS.—The 
‘** Breakir '’ Centrifugal Machine is 7HE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Lrp., Station Works, 
Ecclesfiela, Sheffield. 


MISCELLANEOUS 


MACHINING Midland firm requires work. 
si Turning, boring. facing, ete., up to 5 ft. 
dia. Large castings accurately machined.— 
Apply Box 448, Offices of Tue Founpry TRrave 
JournAL, 49, Wellington Street, Strand, 
London, W.C.2. 


YUARANTEED Wind-Blown Southport Sand 
for Higher Grade Oil-sand Cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, LTD., 
Sand Merchant, 
AINSDALE, SOUTHPORT. 


PUBLICATION 


Ungeared Ladles, 15 cwts. and 10 owt. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


‘OR SALE.—One second-hand Tabor Pneu- 
matic Portable Moulding Machine, No. 
14121; table 40 in. by 28 in.; makers, Tabor 
Manfg. Co., Philadelphia, U.S.A. Price £30 or 
near offer.—Newsy & Son, Phenix Foundry, 
West Bromwich. 


PIERCY & CO., LTD., 
GT. TINDAL STRELT, 


BIRMINGHAM 


URPLUS Foundry Plant for Sale, including 
Jackman Sandblast Table and Core Stoves ; 
Tilghman Sandblast Barrels; Receiving Tank ; 
Sand Drier; August Borrman Core Blowing 
Machine; Broom & Wade Air Compressor, etc. 
Can be inspected at above address. Real 
bargains for quick sale. 


LECTRIC CUPOLA BLOWERS (large 

stock), including two 50-h.p. 3/50/400 

volts, 2,900 r.p.m.; Keith Blackman; 12-in. 
outlet. 

30-h.p. ditto; 12-in. outlet. 

5-h.p. ditto; 6-in. outlet. 

20-h.p. 460 volts d.c., 2,400/1,900 r.p.m. ; 
10-in. outlet. 

EXHAUST FANS (large stock), electrical 
and belt driven. 

ELECTRIC RUNWAY LIFTING 

BLOCKS : 

One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One $-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 lbs. 
Sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. 8.R., 3/50/4006 volts motor. 

$-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 
1 ton, etc. 

AIR COMPRESSORS: 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 

almost all electric systems. 


S. C. BILSBY, A.M.1.C.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THO* W. WARD LTD. 
LANCS. BOILER; 30’ x 8’ 6”; 150 lbs. w.p. 
LANCS. BOILER; 30’ x 9’; 150 lbs. w.p. 


60-n.h.p. LOCO, TYPE BOILER; 150 Ibs. 
W.p. 


WIRE ROPES; 43” dia., 360’ long. 
Write for « Albion” Catalogue. 


*Grams: “ Forward.” ’*Phone: 23001 (10 lines). 


ALBION WORKS, SHEFFIELD. 


R YLAND'S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1936 edition com- 
pletely out of print. Next edition 1938. Price 
42s. cloth bound. Order your copy now.— 
INDUSTRIAL NewspaPers, LimiteD, 49, Welling- 
ton Street, Strand, London, W.C.2. 


*Phone: 287 SLOUGH 
EW 4’ 3’ totally-enclosed dust- 
proof Rumbler ............... £26 


NEW 30’ < 36” Tilghman Sandblast 
Barrel Plant complete............ £96 
30” dia., Jackman Cupolette on 
trunnions, as new .................. £28. 


Nearly new Tabor jolt squeeze 
pattern draw Moulding Machine 
£60. 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


ik Commercial Street, Birmingham. 
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HIGH CARBON STEEL 


as a base for NI-TENSYL and similar | 
High Strength Castings 


| | 
HIGH CARBON STEEL PIG IRON aan be used for the | 


production of high strength grey iron castings by those processes in which 
molten cast iron of a composition which would usually solidify white are 
treated with additions of such graphitising agents as Nickel, Ferro-Silicon 
and Calcium Silicide. 


HIGH CARBON STEEL PIG consists of highly carburized steel 


in pig iron form. It has a hard white steely fracture and contains no free 
graphite. It has a low uniform melting point. In cupola melting the carburizing 
reactions to which ordinary steel scrap is subjected are avoided, with 
consequent improvement in uniformity of the composition of the molten 
metal. This is a condition of great importance to those manufacturers of 
high strength castings by those processes which involve treating metal in 
the molten condition with graphitizing agents. 


For Semi-Steel “‘BRADLEY’S New System SEMI-STEEL”’ 


High Carbon Steel Pig Iron was originally introduced to facilitate the 
production of Semi-Steel castings. The use of High Carbon Steel Pig along 
with grey cast iron scrap in various proportions is the basis of Bradley’s 
New System Semi-Steel. The results obtained with this method in a wide 
variety of applications are completely satisfactory. 


Makers of all Classes of 
REFINED PIG IRONS 


CYLINDER PIG IRONS 
REFINED ALLOY 


BRADL EY & FOSTER 


PIG IRONS DARLASTON 
STAFFS. 


Telephone: DARLASTON (P.B. Ex.) 
Telegrams ‘Bradley, Darlaston” 


Index to Advertisers, p. 9. 
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EXHIBITION 


SEPT. 16th to OCT. 2nd, 


JUNE 24, 1937 


FOUNDRY TRADES’ 


1937 — OLYMPIA, W. 


TO 


15' x 10'= 150°! at 


LET 


- per sq. ft. = £37 10 0. 


For plans showing this space apply to the Organisers 


F. W. BRIDGES & SONS, LTD. 


GRAND BUILDINGS, 


TRAFALGAR SQUARE 


LONDON, W.QC.2. 


DEPENDABILITY 


IN GREAT OR SMALL 
IS 
ESSENTIAL. 


CHAPLETS are the SMALL 


things in the FOUNDRY 
but the BEST are NEEDED. 


WARING BROS. 


QUALITY [S DEPENDABLE 
TEST THEM 


BALDWINS LTD. 


G.P.0. Box No. 286 Shell-Mex House, Strand, London, W.C.2. 


Galvanized and Self-Colour Rivetted and Welded 


TANKS & CISTERNS 


FOR OIL AND WATER STORAGE. 


CORRUGATED & PLAINSHEETS 


KEGS, DRUMS & CANS 
GALVANIZED PETROL STORAGE SAFES 


Wit-DOCK WORKS, BARNSLEY 


DIRECT DRIVEN PEBBLE 
MILL. Type 3 
Arranged with Fast and Loose 
Pulleys. Made in a range of 
sizes up to 400 Ibs. working 

| Capacity. 


GEAR DRIVEN PEBBLE 
MILL. Type | 

Made in a range of sizes up to 

2,000 Ibs. working capacity. 


PORCELAIN POT MILLS 


These mills 
and are ma ade 
one to nine 


e for Loe ratory testing samples 
hed in various units containing from 
pots. 


London Offi ce: 329, Hig 


hone : HOLBORN 1695. 


STEELE & COWLISHAW, Engineers, Cooper Street, HANLEY, Stoke-on-Trent 


h Holborn, W.C.1. 


| 
| 
| 
| 
STEEL: SHAW PEBBLE MILLS FOR GRINDING VITREOUS ENAMELS 
| 
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BARROW-IN-FURNESS 


HOLD CASTINGS 
ROCK FIRM jn the 


PNEUMATIC 
FETTLING GRIP 


@ The New 
Climax Pneumatic 
FETTLING GRIP en- 
ables you to clean up 
castings and drop forgings in 
half the time. It is a solid table 
carrying a powerful Grip, with con- 
nections for pneumatic tools. It takes 
work from 3 inches to 2 feet, avoids all 
difficulties due to small castings heating up 
when taking a heavy grind, and is one of the 
greatest time and money savers for Foundry or 
Fitters’ Shop. Please request special illustrated folder. 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall. 


THE BARROW HAMATITE STEEL C° L® 


LANCS. 


“Mumford ” Plain type Jolter, table 5’ 0’ sq., 
12” cyl. 


No. 7. “ Ajax” Jolt turnover pattern DRAW 
MOULDER. 


No. 0. “Britannia” Jolt ram_ rollover 
MOULDER. Take 18/20" sq. boxes. 


No. 1. Jolt pin lift MOULDER. Take 
32” sq. boxes. 


No. 2. Herbert belt driven SAND MIXER. 
Approx. cap. 8 tons per hour. 


LOW PRICES—FOR QUICK CLEARANCE 
THOS W. WARD LTD., 


ALBION WORKS, SHEFFIELD. 


Phone: 23001 (12 lines). Grams: Forward, Sheffield, 


TAS/Cx. 125, 
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Approximate Analyses. 


lige Pig Iron 


for NEWBOLD FOUNDRY FORGE 
Forge No. 3 Fdry. 4 Silky No. 1 | No. 2 No. 3 No. 4 No. 4 
| Carbon (graphitic) . 3-20 3-00 3-50 3-70 3:50 3-25 3-10 2.80 
and (combined) ... 0-30 0:40 0-04 0:08 0-12 0-24 0-30 0-50 

Silicon . 2:0 to 3:0 | 2-0 to 3-0 | 4-0 to 5-0 | to 40 | to 4-0 | 2-0 to 4-0 | 2-0 to 3-5 | 2-0 to 3-0 

F oundry Sulphur 0-03 0-04 0-01 0-01 0-02 0-03 0:04 —|0-06to0-08 

Phosphorus 0°75 0:75 | 1-4to 1-5 | 1-4 tol-5 | 1-4 to1-5| 1-4 | 1-4 to1-5 | 1-4 tol-5 

purposes Manganese 13 to 1-5 | 1-2 to 1-4 | 08 to 1-4 | tol-4 | 0-8 to 1-4 | 0-8 to 1-4 | to 1-4 | 0-8 to 1-2 


Stocked in ranges of 0°5%, silicon increments. 


THE SHEEPBRIDGE COAL & IRON (Co., Ltd. 


Telephone 
2271. 


CHESTERFIELD 


Telegrams : 
Sheepbridge, Chesterfield, 


COMPRESSORS 


& DRY VACUUM PUMPS 
FOR AIR OR GASES 


These Vertical double-acting crosshead type 

compressors are built as single and two-stage 

machines for pressures up to 40 and 120 lbs. 

per sq. in. They are built in a range of sizes 

for capacities up to 10,000 and 5,000 cu. ft. 
per minute respectively. 


REAVELL & CO., LTD., 
RANELAGH WORKS, IPSWICH 


Telegrams: “‘Reavell Ipswich.” ‘Phone: 2124 Ipswich. 


For particulars of these machines and for other types write to :—Ref. Y. 


ULTRA 


OILS and COMPOUNDS 


CORE OILS 
CREAMS and 


SEMI-SOLIDS 


The scientific products of 


a firm who make Grades 
EFFICIENCY 
QUALITY Practice 


and SERVICE 


are 


and class of work 


The 
Five 


rules of first ULTRA AI 
ULTRA R 
importance ULTRA CREAM } 
ULTRA XX 
ULTRA SEMI-SOLID 
HIGHEST 
QUALITY CORE GUMS 
KEENEST We make a Speciality of 


PRICES 


ULTRA STEEL MOULD PAINTS 


Free Working Samples 


Send us your enquiries 


CORE OILS LTD. 


Metier Works, College Street, 
ROCHDALE 


Telephone: 2866 
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ANI 


ELECTRIC OVERHEAD TRAVELLING 


CRANES 
FROM | TO 50 TONS 


4-motor Crane, It. span in scuctisn Foundry 


Supplied to users throughout the world, our Cranes are 
reputed for efficiency, ease of operation and economical 
working. With 50 years of experience behind us we 
offer a THOROUGH ENGINEERING JOB ensuring 
excellent service under severest conditions. 


OTHER TYPES 


Electric, Hand and Steam Derrick, 
Loco, Wharf and Caterpillar 


LONDON OFFICE: 
Windsor House, 46, Victoria Street, S.W.1. 
Tel: Victoria 3989 
"Phone: | ANDERSON-GRICE GO, 


mot oe RY NGINEERING WORKS - CARNOUSTIE - SCO 


lamond’ 
Pm 
TAS/Ag 19 
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ALBERT SMITH & CO., 


60, St. Enoch Square, 


FOR 
COMPLETE 
FOUNDRY SERVICE 
PLANT TOOLS 

FURNISHINGS 


EVERYTHING FOR THE FOUNDRY 


cok SCRAP CASTINGS 


CEMENTS... 


FERRUM CEMENT M6 is specially made for Foundry use. 
It sets very quickly, is metallic, and when set becomes part 
of the casting itself. It can be filed like iron. 

FERRUM CEMENT No. 2 is slower setting, but extremely 
hard and metallic. 


The QUALITY of FERRUM CEMENTS is proved by the 
ever increasing sales during the past 20 years. 


Literature and free sample tins from the sole manufacturers : 


THE AMALGAMS Co. Ltd. 
186, Attercliffe Rd, SHEFFIELD 


GOSSELL SON, LTD. 


110, CANNON STREET, LONDON, E.C.4 


Telephone No.:—MANSION HOUSE 6754. 


Telegraphic Address :—“ GOSSOTTO, LONDON.” 


OVER 400 FURNACES in SUCCESSFUL OPERATION. 


Specialities— 
PULVERIZED FUEL INSTALLATIONS for METALLURGICAL FURNACES OF ALL TYPES. 


FURNACES, MILLS, BUNKERS, FEEDING APPARATUS, BURNERS, Etc., Etc. 
DESIGNS SUPPLIED FOR CONVERSION OF EXISTING FURNACES or for NEW INSTALLATIONS. 


TRANSPORT OF PULVERIZED 


FUEL BY ROAD OR RAIL. 


BRIDGEWORK, CONSTRUCTIONAL IRONWORK @and LOCOMOTIVES, SPECIAL STEEL 
CASTINGS, ROLLING STOCK. 


Telephone. 
41922 
ATTERCLIFFE. 


STEEL MOULDERS COMPOSITION. 


WRITE FOR QUOTATIONS 


PICKFORD HOLLAND 
SHE EFFI ELD. 


GANISTER 


Central 5909. GLASGOW, ee Thrower, Glasgow. 
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ALBION SAND 


(PROPRIETORS—THOS. W. WARD LTD., SHEFFIELD) 


SUPPLIED 


Stocks kept in LONDON & SHEFFIELD 
FOR THE CONVENIENCE OF FOUNDRIES WITH 


GENUINE 
MANSFIELD MOULDING 


SANDS 


IN PULVERIZED FORM 


LIMITED STORAGE FACILITIES 


ALL ENQUIRIES TO— 


ALBION WORKS, SHEFFIELD 


*Phone : 23001 (10 lines) 


IF REQUIRED 


"Grams : ‘Forward, Sheffield 


Aabacas Co., Ltd. 

Aerograph Co., Ltd... 

Alidays & Onions, Ltd. 

Allen, T. Fearnley, & Son .. 

Aluminium Union, Ltd. 

Amalgams Co., Ltd., The 

Anderson-Grice Co., "Ltd. 

Armstrong, Whitworth, Sir W. G., bas 
& Co. (Ironfounders), Ltd. 

Atlas Preservative Co., Ltd. 

August’s, Ltd. 


Baines, C. J., & Co., Ltd. 

Baldwins, Lia. 

‘ow Hematite Steel Co., Ltd., 
he 

Baxter, W. Ltd. 

Binney & Smith & Ashby, Lta. 

Birmingham Electric Furnaces, Ltd. 

Birmingham Steel Co., 

Blythe Colour Works, Ltd... 

Bradley & Ltd. 

Bridges, F. W., & Sons, Ltd. 

British Aluminium Co., Ltd. 

British Insulated Cables, Ltd. 

British Oxygen Co., Ltd. .. 

British Pigirons, Ltd. 

British Steelmaker, The 

British Thomson-Houston 0., Ltd. 

Butterworth Bros., Ltd. 


Carborundum Co., Ltd., The 

Charles, F. M. 

Rock Drill ‘& Eng. Works 
t 


A 
Coggon | Foundry Equipment, Ltd. 
Colbond 
Coleman, C. w. 
Colvilles, Ltd. <a 
Consett Iron Co., Ltd ~~ 
Constructional "Engineering Co., 
Ltd., The ‘ 
Core Oils, Ltd. 
Cumming, Wm., & Co., Ltd. 


Davidson & Co., Ltd. fn 
Hematite Iron Co., Ltd., 


ler wl 


! 


INDEX TO ADVERTISERS 


PAGE 


Dorman, Long & Co., Ltd. 
Durrans, J., & Sons, Ltd. .. 


Electric Furnace Co., Ltd.. . 
Electromagnets, Ltd. 
Elmes, A., & Co., Ltd. 
Ether, Ltd. 


Findlay, A., & Co., Ltd... 

Fordath Engineering Co., Ltd. 

Foundry & Engineering Co. - (Went 
Bromwich), Ltd. 

Foundry Equipment, ‘Ltd. 

Foundry Plant & Machinery, Ltd. 

Foundry Services, Ltd. 

Foundry Trades’ Exhibition. 


Gadd, Thos. .. 

General Electric Co., ; Ltd., The .. 
General Refractories, Ltd. 1& 
Gibbons Bros., Ltd. 
Giesserei, Die 


Ltd. 
Gray, Thos. E., & Co., Ltd. 
Green, George, & Co. 
Guest Keen Baldwins Iron « Steel 
Co., Ltd. 


Hafels, E. 

Hammond, Alex. 

Harper, Wm., Son & Co. “(Willen- 
hall), Ltd. ae 

Hawkins, W. T., & Co. 

Herbert, Alfred, Ltd. 

Holman Bros. 

Holmes, W. C., & Co., Ltd. 


Imperial Chemical Industries, Ltd. 
Incandescent Heat C 
International Combustion, Ltd. 


Jackman, J. W., Ltd. 
Jacks, William, Co 
James, Wm. .. 


Keith, James, & tes Co., Ltd. 


Kessel (Power Plant), I 
King Bros, Ltd. 


15 
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Longden, G., & Son, Ltd. .. 
Lord, E.8., Ltd... 


Tools), Li 

Major, & Co., Ltd. 

Metalectric Furnaces, , Ltd. 

Metropolitan-Vickers Electrical Co.. 


Midland Furnace Lining Co., The 
Mirrlees, Bickerton & Day, itd. .. 
Mond Nickel Co., Ltd., — 
Morris, Herbert, Ltd. ° 


Neild, G 

Newails Insulation Co., Branch of 
Turner & Newall, Ltd. 

Newman Hender & Co., Ltd. 

Newton, Chambers & Co., a 

Norton Grinding Wheel Co., Ltd. . . 

Notcutt, Walter P., Ltd. .. a 


Olsen, Wm., Ltd. 


a Hughes Engineering Co., 
B.J.&J., Ltd. 


Pickard, W., & Co., Ltd. . 
Pickford, Holland & Lta, 
Pittevil & Co. 
Pneulec, Ltd. 


Portway, C., & Sons 
Precision Presswork Co. 


Rapid Magnetting Machine Co., Ltd. 

Reavell & Co., Ltd. 

Richardson, R. J., & ‘Tita. 

Ridsdale & Co., Ltd. 

Riley Stoker C 0., Ltd. 

Robson Refractories, Ltd. 

Roper, E., & Co. 

Air Compressor Co., 

Rotary Furnaces, Ltd. 

Row land, F.E Co., Ltd. 

Rustless“Iron Co., ., The 


PAGE 


PAGE 
o 


St. George’s Engineers, Ltd. 
Sheepbridge Coal & Iron Ltd. 
Shotts Iron Co., Ltd., . 
Smarts Dinas Silica Brick Co., Ltd. 
Smeeton, John A., Ltd... 
Smith, Albert, & Co. 

Smooth-On Mfg. 

Sommerfield, H. G., Ltd. 
Spermolin, Ltd. 
Stanton Ironworks Co., Ltd., The.. 
Staveley Coal & Iron €o., lia. 
Steele & Cowlishaw ° 

Stein & — Ltd. 

Stein, J. G., , Ltd. 

Sterling Specialties, Ltd. 1 és 
Sternol, Ltd. 

Stewarts and Lioyds, ‘Lita. 


o 


m@llllalele 


Tallis, E., & Sons 
Teisen, 
Tilghman’ Air Compr 
Patent 


‘Co, 
nd Blast Co., 


United Steel Companies, Ltd., The. . 
Utard, Société des Etablissements 


Vickers-Armstrong, Ltd. .. 


Walker, I. & I. ee 
Ward, Thos., W., Ltd. 5,9&14 
Waring Bros. os 
Warner & Co., Ltd. 533 
Watson's (Metallurgists), Ltd 
Wengers, Ltd. 


West Midland Refining Co., , Ltd. 19 

Wilkinson, Thos., & Co., Lia. _ 

Woodward Bros. & Copelin, Ltd... 15 
I & Steel 


Workington Iron Co. 
Branch of United Steel 
panies, Ltd.) . . ee 


Zimmermann Machines’ .. 


Be 
be 
: 
i 
| 
j on. 
| 
{ 
7 
7 ao 16 
10 — 
= 
4 a 
1 
ame 3a 
Gos 
ce, J. T., & Co., 
16 
| 
| 
' 


FOUNDRY TRADE JOURNAL June 24, 1937 


The mixing 
section of an 
August’s 

Sand Plant. 
The 
preparation 
section is above. 


Courtesy of Messrs. David Brown e sons (Hudd.), Ltd. 


Where the problem is intricate, where experience is essential, 
where certainty of performance and efficiency of operation are 
of paramount importance, there you will find an “ August’s” 
installation, because August’s are 


“The Specialists in Foundry Mechanisation” 


whose products 


“Set the Standard by which Foundry plant is judged.” 


LIMITED 
Phones: 61246788. FLATLIFAX, ENGLAND. ‘crams: 


Sole Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 
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The Sen of Satisfactory Shotblast Machinery 


Newton Heath Glass Works, Manchester, 10 


Foundry Mould 


OF EVERY TYPE Ouneits. Lighter 


burning Paraffin, also 
Spray Burners for use 
with Compressed Air. 


Fluted Dome Glasses 

for Electric Miners’ 

Lamps. _Lubricators 
and Sight Feeds. 


COPELIN, 
BUTTERWORTH Oakhill Road, 
BROS. LTD. SUTTON, 


JAMES DURRANS @& Sons, LTD.’s 


PHCENIX WORKS, PENISTONE 
Teleph : Penist 2 


Telegrams: Blacking, Penistone 


WRITE FOR 


FREE SAMPLES DEMONSTRATION 
FAMOUS THROUGHOUT THE WORLD 
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BRANDS: 


SPECIAL & ORDINARY FOUNDRY QUALITIES & FORGE SPECIAL 
REFINED WITH TOTAL NOT EXCEEDING 
3% x. 


HIGH GRADE HEMATITE PIG IRON 


195 WEST GEORGE ST. GLASGOW. 


PHONE -CENTRAL 9280 GRAMS -‘COLVILLETT’ GLASGOW 


WRITE -FOR ILLUSTRATED BOOKLET: 


PNEUMATIC VIBRATORS 


High quality—Low cost 
*Cleco ’ Chipping Hammers, Grinders, Sand Rammers. 


John Macdonald & Co. (Pneumatic Tools) Ltd., 
POLLOKSHAWS, GLASGOW. 


SUPERIOR SILICA BRICKS 


FINE SILICA CEMENT. 


TRADE MARK—R. DINAS. 
SMARTS DINAS SILICA BRICK CO. LTD., KIDWELLY 


Retention Value... 


@ METAL TREATMENT is the outstanding example of 
brilliance of editorial creating and preserving publicity 
value. Each issue is being constantly referred to for 
months—even years—after publication, and one 
announcement will keep your message before the 
men that matter for an almost indefinite period. 


@ It is not surprising that so many great firms 
acknowledge the pulling power of its pages. 
They realise, naturally, the value of a journal 
of which each number is a contribution to 
metallurgical science, and of which so few 
copies are ever destroyed. 


@ May we suggest to you, without any 
SUMMER ISSUE obligation, the way in which YOU can best 
IN PREPARATION avail yourselves of the unique advantages 


offered by this striking new quarterly ? 


METAL TREATMENT 


Editorial and Advertising Offices:—49, Wellington Street, Strand, London, W.C.2 
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THE 


NEW METAL WORKER 
PATTERN BOOK 


By GEO. W. KITTREDGE 


Revised and Enlarged 
Edition Now Ready 


Here are 


OUR WORKS 


WE LEAVE IT TO YOU 
TO JUDGE THE VALUE 
OF OUR SERVICE FOR 


REPAIR AND 


| 


A COMPLETE AND SYSTEMATIC COURSE 


cesses 


OF INSTRUCTION IN PATTERN CUTTING MAINTENANCE 

AS APPLIED TO ALL BRANCHES OF OF YOUR 
SHEET METAL WORK HEAVY POWER 

540 PAGES 900 ILLUSTRATIONS PLANT 


DURABLY BOUND IN WATERPROOF CLOTH 


PRICE 25/6 POST FREE 


SEND REMITTANCE TO :— $$ 4 POWER PLANT 
THE PUBLISHER, 


SHEET METAL INDUSTRIES, HEATHER PARK DRIVE 
49, WELLINGTON STREET, WEMBLEY. cn. 
STRAND, LONDON, W.C.2. 
BEST WORK. FOUNDRY TRADES’ EXHIBITION, 1937. 


Effective and Economical 


EXHIBITION 
STANDS 
HIRE 


OFFICIAL CONTRACTORS 


A. ELMES & Co. Ltd. 


OLYMPIC HOUSE, 
NEWINGTON GREEN, N.16 


Telephones: CLISSOLD 6901-2-3-4. Telegrams: “STANFIT, FINSPARK, LONDON.” 


PROMPT 
SERVICE. 


of; "te 
OUR STOCKS 
MEN a 
| OUR FACILITIES 
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More than 25,000 firms in the engineering, colliery, 
iron, steel, metal, tinplate, foundry, hardware and allied 
trades, are described fully in the pages of Ryland’s 
Directory, and each one of these is a potential buyer or 
seller. The value of Ryland’s is such that it is subscribed 
for by buyers and sellers of raw materials and finished 
products in all parts of the world and is not subject to 
haphazard distribution. Ryland’s is the standard work 
of reference in all branches of the engineering industries, 
and is on the War Office, Admiralty and Colonial 
Government lists. Ryland’s contains more than 2,000 
pages, and is so systematically indexed and subdivided 
that it is the most valuable reference book ever 
published on the industries covered. 


Should a representative of a firm wish to compile a list 
of potential customers in a certain district, he will find 
that he can make up an accurate list by turning to the 
Geographical Section, where all firms are tisted in 
County and Town Groups. another Section are listed 
and illustrated the Trade Marks used in the heavy 
industries, which in itself, saves much time and trouble, 
not only in identifying sources of supply, but In avoiding 
the selection of Marks already in use by others. The 
alphabetical section is of greater value than ever owing 
to the number of mergers that have recently taken place, 


and these have been dealt with in a very able manner, 
and in the more important cases. histories of the 
participating firms have been incorporated. 


Other Important Sections, and the means adopted to make 
this the finest work of reference of its kind, are fully described 
in particulars which will be sent on application. 


Tens of thousands of firms are constantly using 
Ryland’s for looking up sources of supply, and your 
advertisement can be so placed that it cannot 
possibly avoid being seen when this frequent 
reference is being made. Unlike the advertise- 
ments in the ordinary trade press, which appeal 
to only a certain section of the engineering 
community, Ryland’s appeals to all, and further, 
the advertisements are put in the actual section 
to which reference will be made and are not 
hidden away with a mass of others where they 
may be overlooked. It is for these reasons 
that there is absolutely no waste in advertising 
in Ryland’s ; further, there is no waste circulation 
such as occurs when only a small proportion 
of readers are potential purchasers. Ryland’s 
is published every two years, and the modest 
advertisement rates cover two years’ publicity. 


RYLAND’S CURRENT EDITION COMPLETELY OUT OF PRINT. 
NEXT EDITION JANUARY, 1938. 


WRITE NOW FOR ADVERTISEMENT RATES. 


Published by 


THE IRON & COAL TRADES REVIEW, 49, WELLINGTON ST., LONDON, W.C.2. 


Telephone: TEMPLE BAR 3951 (5 Lines). 
Telegrams: ZACATECAS, RAND, LONDON. 


OAL-IRON- STEEL: TINPLATE- METAL - 
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